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SECTION 02230

SITE CLEARING

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

arONE

o

Removing existing trees shrubs groundcovers plants and grass.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and abandoning site utilities in place or removing site
utilities as noted.

Finish grading is included in separate Landscaping Package.

Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for temporary utilities, temporary
construction and support facilities, temporary security and protection facilities.

2. Division 1 Section "Erosion and Sedimentation Control" and City of San Antonio
Standards “COSA” Iltem 540 for temporary erosion and sedimentation control procedures.

3. Division 1 Section "Execution Requirements" for verifying utility locations and for
recording field measurements.

4, Division 1 Section "Selective Demolition" for partial demolition of buildings or structures
undergoing alterations.

5. Division 2 Section "Building Demolition" for demolition of buildings, structures, and site
improvements.

6. Division 2 Section "Tree Protection and Trimming" for protecting trees remaining on-site
that are affected by site operations.

7. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site grading.

DEFINITIONS

Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and
clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than
underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2
inches (50 mm) in diameter; and free of subsoil and weeds, roots, toxic materials, or other
nonsoil materials.
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Tree Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction, and defined by the drip line of individual trees or the perimeter drip line of
groups of trees, unless otherwise indicated.

MATERIAL OWNERSHIP

Except for stripped topsoil or other materials indicated to remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.
SUBMITTALS

Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings,
adjoining construction, and site improvements that might be misconstrued as damage caused
by site clearing.

Record drawings, according to Division 1 Section "Project Record Documents,” identifying and
accurately locating capped utilities and other subsurface structural, electrical, and mechanical
conditions.

QUALITY ASSURANCE

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by authorities

having jurisdiction.

Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's
premises where indicated.

Utility Locator Service: Notify utility locator service for area where Project is located before site
clearing.

Do not commence site clearing operations until temporary erosion and sedimentation control
measures are in place.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

3.2

3.3

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Locate and clearly flag trees and vegetation to remain or to be relocated.
Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TREE PROTECTION

Erect and maintain temporary fencing around tree protection zones before starting site clearing.
Remove fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

Do not excavate within tree protection zones, unless otherwise indicated.

Where excavation for new construction is required within tree protection zones, hand clear and
excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to
expose roots, and cleanly cut roots as close to excavation as possible.

1. Cover exposed roots with burlap and water regularly.

2. Temporarily support and protect roots from damage until they are permanently redirected
and covered with soil.

3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an emulsified
asphalt or other approved coating formulated for use on damaged plant tissues.

4, Backfill with soil as soon as possible.

Repair or replace trees and vegetation indicated to remain that are damaged by construction
operations, in a manner approved by Architect.

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of
proposed repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as determined
by Architect.

UTILITIES

Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures
before site clearing, when requested by Contractor.
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1. Verify that utilities have been disconnected and capped before proceeding with site
clearing.

Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
1. Arrange with utility companies to shut off indicated utilities.
Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary
utility services according to requirements indicated:

1. Notify Project Manager not less than two days in advance of proposed utility
interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

Excavate for and remove underground utilities indicated to be removed.

Removal of underground utilities is included in Division 2 Sections covering site utilities.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner
where such roots and branches obstruct installation of new construction.

3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18
inches (450 mm) below exposed subgrade.

4, Use only hand methods for grubbing within tree protection zone.

5. Chip removed tree branches and stockpile in areas approved by Project Manager.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm),
and compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with
underlying subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots,
and other waste materials.

Stockpile topsoil materials away from edge of excavations without intermixing with subsail.
Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
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2. Do not stockpile topsoil within tree protection zones.
3. Dispose of excess topsoil as specified for waste material disposal.
4, Stockpile surplus topsoil to allow for respreading deeper topsoil.

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and as necessary to
facilitate new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of
existing pavement to remain before removing existing pavement. Saw-cut faces
vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

DISPOSAL

Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials,
and waste materials including trash and debris, and legally dispose of them off Owner's

property.

1. Separate recyclable materials produced during site clearing from other nonrecyclable
materials. Store or stockpile without intermixing with other materials and transport them
to recycling facilities.

END OF SECTION 02230
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SECTION 02466 - DRILLED PIERS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Slurry displacement-installed drilled piers. This is the bidding item.
2. Dry-installed drilled piers, this is not an item to be used to estimate the construction lump-
sum bid. Unit prices shall be provided for this method of construction.

Related Sections include the following:

1. Division 1 Section "Unit Prices" for list of unit prices.

2. Division 1 Section "Temporary Facilities and Controls."

3 Division 3 Section "Cast-in-Place Concrete" for general structural and building
applications of concrete.

UNIT PRICES

Basis of Bids: Bid shall be based either on Option 1, OR Option 2 for the column-to-drilled shaft
connection. Bid will be based also on “slurry displacement installed drilled piers,” and on the
indicated number of drilled piers design length shown on contract drawing.

Measurement: Drilled pier foundation will be measured by foot to the bottom of the pier.

Unit of Payment: The completed and approved drilled shaft unit price for payment will be the
linear foot.

Basis for Payment: Payment for drilled piers will be made on the actual length of drilled piers in
place and approved. Actual length, shaft diameter may vary to coincide with elevations where
satisfactory bearing strata are encountered, and with actual bearing value of bearing strata
determined by an independent testing and inspecting agency retained by the City of San
Antonio, refer to Specification Section 01455. Adjustments will be made on net variation of total
guantities, based on design dimensions for shafts.

1. Unit prices include labor, permanent materials, removal of temporary materials, tools,
equipment, and incidentals required for excavation, trimming, shoring, dewatering,
disposal of surplus excavated materials, reinforcement, concrete fill, and other items for
complete drilled-pier installation.

2. See Division 1 Section 01270 -"Unit Prices" for list of unit prices.

3. The actual drilled shaft methods of installation to be determined at the field by the
Geotechnical Engineer of record.
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SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For concrete reinforcement detailing fabricating, bending, and placing.

Design Mixes: For each class of concrete. Include revised mix proportions when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

1. Laboratory Test Reports: For evaluation of concrete materials and mix design.

Welding certificates.

Qualification Data: For Installer, land surveyor, and testing agency.

Record drawings at Project closeout according to Division 1 Section "Closeout Procedures."

QUALITY ASSURANCE

Drilled-Pier Standard: Comply with provisions in ACI 336.1, "Reference Specifications for the
Construction of Drilled Piers," unless modified in this Section.

Survey Work: Engage a qualified land surveyor or professional engineer to perform surveys,
layouts, and measurements for drilled piers. Before excavating, lay out each drilled pier to lines
and levels required. Record actual measurements of each drilled pier's location, shaft diameter,
bottom and top elevations, deviations from specified tolerances, and other specified data.

1. Record and maintain information pertinent to each drilled pier and cooperate with
Owner's testing and inspecting agency to provide data for required reports.

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 to
perform material evaluation tests and to design concrete mixes, as documented according to
ASTM E 548.

Welding Standards: Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel.”
2. AWS D1.4, "Structural Welding Code--Reinforcing Steel.”

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

PROJECT CONDITIONS

Existing Utilities: Locate existing underground utilities before excavating drilled piers. If utilities
are to remain in place, provide protection from damage during drilled-pier operations.

1. Should uncharted or incorrectly charted piping or other utilities be encountered during
excavation, adapt drilling procedure if necessary to prevent damage to utilities.
Cooperate with Owner and utility companies in keeping services and facilities in
operation without interruption. Repair damaged utilities to satisfaction of utility owner.
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Site Information: A geotechnical report has been prepared for this Project and is included
elsewhere in the Project Manual for information only.

PART 2 - PRODUCTS

2.1

2.2

2.3

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615, Grade 60, deformed.

Joint Dowel Bars: ASTM A 615, Grade 60, deformed. Cut bars true to the indicated length with
ends square and free of burrs.

Rebars overlap length to be 60 bar diameters.

Welding rebars is not allowed.

CONCRETE MATERIALS
Portland Cement: ASTM C 150, Type I.

1. Fly Ash Admixture: ASTM C 618, Class C or F.
2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregate: ASTM C 33, uniformly graded, 3/4-inch maximum aggregate size.
Water: Potable, complying with ASTM C 94/C 94M requirements.

Admixtures: Certified by manufacturer to contain not more than 0.1 percent water-soluble
chloride ions by mass of cementitious material and to be compatible with other admixtures and
cementitious materials. Do not use admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494, Type A.

Water-Reducing and Retarding Admixture: ASTM C 494, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

e

Sand-Cement Grout: Portland cement, ASTM C 150, Type ll; clean, natural sand,
ASTM C 404; and water to result in grout with a minimum 28-day compressive strength of 1000
psi, of consistency required for application.

STEEL CASINGS:

Steel Pipe Casings: ASTM A 283, Grade C; or ASTM A 36, carbon-steel plate, with joints full-
penetration welded according to AWS D1.1.

Corrugated-Steel Pipe Casings: ASTM A 929, steel sheet, zinc coated.
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SLURRY

Slurry: Pulverized sodium bentonite, pulverized attapulgite mixed with water to form stable
colloidal suspension; complying with ACI 336.1 for density, viscosity, sand content, and pH.
CONCRETE MIX

Prepare design mixes according to ACI 211.1 and ACI 301 for each type and strength of
concrete determined by either laboratory trial mix or field test data bases.

1. Use a qualified testing agency for preparing and reporting proposed mix designs for
laboratory trial mix basis.

Proportion mixes according to ACI 211.1 and ACI 301 to provide normal-weight concrete with
the following properties:

1. Compressive Strength (28 Days): 4000 psi.
2. Minimum Slump: Capable of maintaining the following slump until completion of
placement:
a. 5 inches for dry, uncased, or permanent-cased drilling method.
b. 6 inches for temporary-casing drilling method.
C. 7 inches for slurry displacement method.
3. Do not air entrain concrete for drilled piers.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement according to ACI 301 limits as if concrete were exposed to deicing chemicals.

Concrete additive shall not contain chloride compounds.

Concrete-mix design adjustments may be considered if characteristics of materials, Project
conditions, weather, test results, or other circumstances warrant. Resubmit and obtain approval
of proposed changes to concrete-mix proportions.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. Do not add water to concrete mix after mixing.
2. Maintain concrete temperature to not exceed 90 deg F.

PART 3 - EXECUTION

3.1

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, vibration, and other hazards created by drilled-pier operations.
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EXCAVATION

Unclassified Excavation: Excavation is unclassified and includes excavation to bearing
elevations regardless of character of materials or obstructions encountered.

1. Obstructions:  Unclassified excavation includes removal of unanticipated boulders,
concrete, masonry, or other subsurface obstructions.
2. Obstructions:  Removal of unanticipated boulders, concrete, masonry, or other

unforeseen obstructions that cannot be removed by conventional augers fitted with soil or
rock teeth, drilling buckets, or underreaming tools attached to drilling equipment of size,
power, torque, and downthrust necessary for the Work, will be paid according to Contract
provisions for changes in the Work.

Classified Excavation: Excavation is classified as standard excavation, special excavation, and
obstruction removal and includes excavation to bearing elevations, as follows:

1. Standard excavation includes excavation accomplished with conventional augers fitted
with soil or rock teeth, drilling buckets, and underreaming equipment attached to drilling
equipment of size, power, torque, and downthrust necessary for the Work.

2. Special excavation includes excavation that requires special equipment or procedures
above or below indicated depth of drilled piers where drilled-pier excavation equipment
used in standard excavation, operating at maximum power, torque, and downthrust,
cannot advance the shaft.

a. Special excavation requires use of special rock augers, core barrels, air tools,
blasting, or other methods of hand excavation.
b. Earth seams, rock fragments, and voids included in rock excavation area will be

considered rock for full volume of shaft from initial contact with rock.

3. Obstructions:  Removal of unanticipated boulders, concrete, masonry, or other
unforeseen obstructions that cannot be removed by conventional augers fitted with soil or
rock teeth, drilling buckets, or underreaming tools attached to drilling equipment of size,
power, torque, and downthrust necessary for the Work, will be paid according to Contract
provisions for changes in the Work.

Prevent surface water from entering excavated shafts. Conduct water to site drainage facilities.

Excavate shafts for drilled piers to indicated elevations. Remove loose material from bottom of
excavation.

Excavate bottom of drilled piers to level plane within 1:12 tolerance.

Remove water from excavated shafts before concreting.

Excavate rock sockets of dimensions indicated.

Cut series of grooves about perimeter of shaft to height from bottom of shaft, vertical
spacing, and dimensions indicated.

PwnNPE

Notify and allow Owner's testing and inspecting agency to test and inspect bottom of
excavation. If unsuitable bearing stratum is encountered, make adjustments to drilled piers as
determined by Architect.

1. Do not excavate shafts deeper than elevations indicated, unless approved by Architect.
2. Additional authorized excavation will be paid according to Contract provisions for
changes in the Work.
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End-Bearing Drilled Piers: Make auger probe to a depth below bearing elevation equal to
diameter of the bearing area of drilled pier. Determine whether voids, clay seams, or solution
channels exist.

1. Test first three drilled piers and one of every six drilled piers thereafter.
2. Fill augur probe holes with grout.

End-Bearing Drilled Piers: Make auger probe to a depth of 96 inches below bottom elevation of
shaft and visually inspect and classify soil. Verify continuity and thickness of stratum.

1. Test first three drilled piers and one of every six drilled piers thereafter.

Excavate shafts for closely spaced drilled piers and those occurring in fragile or sand strata,
only after adjacent drilled piers are filled with concrete and allowed to set.

Slurry Displacement Method: Stabilize excavation with slurry maintained a minimum of 60
inches above ground-water level and above unstable soil strata to prevent caving or sloughing
of shaft. Maintain slurry properties before concreting.

1. Excavate and complete concreting of drilled pier on same day, if possible, or redrill,
clean, and test slurry in excavation before concreting.

2. Clean bottom of each shaft before concreting.

Temporary Casings: Install watertight steel casings of sufficient length and thickness to prevent
water seepage into shaft; to withstand compressive, displacement, and withdrawal stresses;
and to maintain stability of shaft walls.

1. Remove temporary casings, maintained in plumb position, during concrete placement
and before initial set of concrete or temporary casings may be left in place.

Tolerances: Construct drilled piers to remain within ACI 336.1 tolerances.

1. If location or out-of-plumb tolerances are exceeded, provide corrective construction.
Submit design and construction proposals to Architect for review before proceeding.

Inspection: Each drilled pier must be inspected and tested by Owner’s testing and inspecting
agency before placing concrete.

1. Provide and maintain facilities with equipment required for testing and inspecting
excavations. Cooperate with testing and inspecting personnel to expedite the Work.

2. Notify Architect and testing agency at least six hours before excavations are ready for
tests and inspections.

PERMANENT STEEL CASINGS:

Install steel casings of minimum wall thickness indicated and of diameter not less than diameter
of drilled pier.

1. Install casings as excavation proceeds, to maintain sidewall stability
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2. Fabricate bottom edge of lowest casing section with cutting shoe capable of penetrating
rock and achieving water seal.

3. Connect casing sections by continuous penetration welds to form watertight, continuous
casing.

4, Remove and replace, or repair, casings that have been damaged during installation and
that could impair strength or efficiency of drilled pier.

5. Fill annular void between casing and shaft wall with grout.

Corrugated-Steel Casings: Provide corrugated-steel casings formed from zinc-coated steel
sheet.

1. Corrugated casings may be delivered in sections or panels of convenient length, and field
connected according to manufacturer’s written instructions.

Provide Unit Price

STEEL REINFORCEMENT

Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing,
and supporting reinforcement.

Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or
destroy bond with concrete.

Fabricate and install reinforcing cages symmetrically about axis of shafts in a single unit.

Accurately position, support, and secure reinforcement against displacement during concreting.
Maintain minimum cover to reinforcement.

Use templates to set anchor bolts, leveling plates, and other accessories furnished in work of
other Sections. Provide blocking and holding devices to maintain required position during final
concrete placement.

Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical
damage and exposure to weather.

CONCRETE PLACEMENT

Place concrete in continuous operation and without segregation immediately after inspection
and approval of shaft by Owner's independent testing and inspecting agency.

1. Construct a construction joint if concrete placement is delayed more than one hour.
Level top surface of concrete and insert joint dowel bars. Before placing remainder of
concrete, clean surface laitance, roughen, and slush concrete with commercial bonding
agent or with sand-cement grout mixed at ratio of 1:1.

Dry Method: Place concrete to fall vertically down the center of drilled pier without striking sides
of shaft or steel reinforcement, the free fall of concrete not to exceed five feet.

1. Where concrete cannot be directed down shaft without striking reinforcing, place
concrete with chutes, tremies, or pumps.
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2. Vibrate top 60 inches of concrete.

Slurry Displacement Method: Place concrete in slurry-filled shafts by tremie methods or
pumping. Control placement operations to ensure that tremie or pump pipe is embedded no
fewer than 60 inches into concrete, and flow of concrete is continuous from bottom to top of
drilled pier.

Coordinate withdrawal of temporary casings with concrete placement to maintain at least a 60-
inch head of concrete above bottom of casing.

1. Vibrate top 60 inches of concrete after withdrawal of temporary casing.
Screed concrete at cutoff elevation level and apply scoured, rough finish. Where cutoff
elevation is above the ground elevation, form top section above grade and extend shaft to

required elevation.

Protect concrete work, according to ACI 301, from frost, freezing, or low temperatures that could
cause physical damage or reduced strength.

1. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.
2. Do not use calcium chloride, salt, or other mineral-containing antifreeze agents or

chemical accelerators.

When hot-weather conditions exist that would seriously impair quality and strength of concrete,
place concrete according to ACI 301 to maintain delivered temperature of concrete at no greater
than 90 deg F.

1. Place concrete immediately on delivery. Keep exposed concrete surfaces and formed
shaft extensions moist by fog sprays, wet burlap, or other effective means for a minimum
of seven days.

Cure top of pier properly.

The following Specifications is borrowed from Texas Department of Transportation Standard
Specifications for Construction and Maintenance of Highways, Streets, and Bridges — 2004

Additional requirements for slurry displacement of underwater concrete placement methods:
Place concrete on the same day that the shaft is excavated and as soon as possible after all
excavation is complete and reinforcing steel is placed. Use an air lift or cleanout bucket of the
proper size to clean the bottom of the excavation prior to placing the reinforcing steel cage and
concrete. Place concrete through a closed tremie or pump it to the bottom of the excavation.
Initially seal the tremie or pump line to positively separate the concrete from the slurry or water.
Place concrete continuously from the beginning of placement until the shaft is completed. If
using a tremie, keep it full of concrete and well submerged in the previously placed concrete at
all times. Raise the tremie as necessary to maintain the free flow of concrete and the stability of
any casing used. If using a pump, keep the discharge tube submerged in the previously placed
concrete at all times. Place additional concrete to ensure the removal of any contaminated
concrete at the top of the shaft. At the completion of the pour, allow the top portion of concrete
to flush completely from the hole until there is no evidence of slurry or water contamination. Do
not attempt to remove this concrete with shovels, pumps or other means. Level the top of shaft
with hand tools as necessary.
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Use a sump or other approved method to channel displaced fluid and concrete away from the
shaft excavation. Recover slurry and dispose of it as approved. Do not discharge displaced
fluids into or in close proximity to streams or other bodies of water. For pours over water,
provide a collar or other means of capturing slurry and the top portion of concrete flushed from
the shaft.

If concrete placement is interrupted due to withdrawal of the submerged end of the tremie or
pump discharge tube before completion, remove the tube, reseal it at the bottom, penetrate with
the tube into the concrete already placed by at lease 5 ft., and recharge it before continuing.

The elapsed time from the mixing of the first concrete placed until the completion of concrete
placement, including extraction of the casing, must not exceed the time for which the concrete
maintains a slump of over 4 in.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent testing and inspecting agency to sample
materials, perform tests, and submit reports during excavation and concrete placement for
drilled piers.

A drilled-pier report will be prepared by Contractor's testing and inspecting agency for each
drilled pier as follows:

Actual top and bottom elevations.

Top of rock elevation.

Description of soil materials.

Description, location, and dimensions of obstructions.

Final top centerline location and deviations from requirements.

Variation of shaft from plumb.

Shaft excavating method.

Design and tested bearing capacity of bottom.

Depth of rock socket.

10. Levelness of bottom and adequacy of cleanout.

11. Ground-water conditions and water-infiltration rate, depth, and pumping.

12. Description, diameter, and top and bottom elevations of temporary or permanent casings.

13. Description of soil or water movement, sidewall stability, loss of ground, and means of
control.

14. Date and time of starting and completing excavation.

15. Inspection report.

16. Position of reinforcing steel.

17.  Concrete placing method, including elevation of consolidation and delays.

18. Elevation of concrete during removal of casings.

19. Locations of construction joints.

20. Remarks, unusual conditions encountered, and deviations from requirements.

21. Concrete testing results.

CoNoUA~WNE

Soil Testing: Bottom elevations, bearing capacities, and lengths of drilled piers indicated have
been estimated from available soil data. Actual elevations and drilled-pier lengths and bearing
capacities will be determined by Contractor's testing and inspecting agency. Final evaluations
will be those showing contract drawings, unless determined otherwise by the Architect.
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Bearing Stratum Tests: Contractor’s testing agency will take undisturbed hardpan rock
core samples from drilled-pier bottoms; test each sample for compression, moisture
content, and density; and report results and evaluations.

D. Concrete: Sampling and testing of concrete for quality control may include the following:

1.

Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with
ASTM C 94.

a. Slump:  ASTM C 143/C 143M; one test at point of placement for each
compressive-strength test, but no fewer than one test for each concrete load.

b. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is
40 deg F and below and when 80 deg F and above, and one test for each set of
compressive-strength specimens.

C. Compression Test Specimens: ASTM C 31/C 31M; one set of four standard
cylinders for each compressive-strength test, unless otherwise indicated. Mold
and store cylinders for laboratory-cured test specimens, unless field-cured test
specimens are required.

d. Compressive-Strength Tests: ASTM C 39; one set for each drilled pier, but not
more than one set for each truck load. One specimen will be tested at 7 days, 2
specimens will be tested at 28 days, and one specimen will be retained in reserve
for later testing if required.

When frequency of testing will provide fewer than five strength tests for a given class of
concrete, testing will be conducted from at least five randomly selected batches or from
each batch if fewer than five are used.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, evaluate current operations and provide corrective procedures for
protecting and curing in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of 3
consecutive strength test results equal or exceed specified compressive strength and no
individual strength test result falls below specified compressive strength by more than
500 psi.

Test results will be reported in writing to Architect, concrete manufacturer, and Contractor
within 24 hours of testing. Reports of compressive-strength tests will contain Project
identification name and number, date of concrete placement, name of concrete testing
and inspecting agency, concrete type and class, location of concrete batch in drilled pier,
design compressive strength at 28 days, concrete-mix proportions and materials,
compressive breaking strength, and type of break for both 7- and 28-day tests.
Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted but shall not be used as sole basis for acceptance or rejection.

Additional Tests: Testing and inspecting agency will make additional tests of concrete
when test results indicate concrete strengths or other requirements have not been met.

a. Continuous coring of drilled piers may be required, at Contractor's expense, when
temporary casings have not been withdrawn within specified time limits or where
observations of placement operations indicate deficient concrete quality, presence
of voids, segregation, or other possible defects.

DISPOSAL OF MATERIALS

Remove surplus excavated material and slurry and legally dispose of it off on indicated

locations within the Owner's property.
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4.0 UNIT PRICES FOR PAYMENT

Slurry displacement-installed drilled pier. This item is to be used to estimate the Lump
Sum bid price of this Project.

Provide the following Unit Prices.

a. Slurry-displacement installed piers.

b. Dry-installed drilled piers.

C. Removable Casing-installed drilled piers.

List of required payment unit prices:

Drilled Piers Payment Unit Prices

BASE BID
ITEM OTHER INSTALLATION METHODS
Pier Diameter [ Slurry-Displacement Dry Use Of Removal Use Of Permlanent
(Inches) Installed Steel Casing Steel Casing
$I/L.F. $/L.F. $/L.F. $/L.F.
24
30
36
42
48
54

END OF SECTION 02466
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcement,
concrete materials, mixture design, placement procedures, and finishes, for the
following:

Footings.
Foundation walls.
Slabs-on-grade.
Concrete toppings.
Building walls.

arwpdE

Related Sections include the following:

1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade.
2. Division 2 Section "Cement Concrete Pavement" for concrete pavement and
walks.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of
the following: blended hydraulic cement, fly ash and other pozzolans, ground
granulated blast-furnace slag, and silica fume; subject to compliance with
requirements.

SUBMITTALS
Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

For each concrete mix submit;

1. Concrete mix test record for the past year.
2. Concrete mix design.
CAST-IN-PLACE CONCRETE
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Cement Plant QC reports of the last 6 months.

Sand course aggregate grandulometric analysis report for the last 6 months.
Sulfate reactivity analysis for the last 6 months.

Concrete additives cut sheets.

Real project computerized delivered ticket.

Indicate amounts of mixing water to be withheld for later addition at Project site.

© N OA

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending,
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping
formwork, shoring removal, and installing and removing reshoring.

Samples: For waterstops, vapor retarder, membrane, fiberboard, Insert products.
Welding certificates.
Quialification Data: For Installer manufacturer.

Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

1. Aggregates. Include service record data indicating absence of deleterious
expansion of concrete due to alkali aggregate reactivity.

Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.

Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Waterstops.

Curing compounds.

Floor and slab treatments.

Bonding agents.

Adhesives.

10. Vapor retarders.

11. Semirigid joint filler.

12. Joint-filler strips.

13. Sealants.

14. Repair materials.

CoNo,r®ONE

Floor surface flatness and levelness measurements to determine compliance with
specified tolerances.

CAST-IN-PLACE CONCRETE
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Field quality-control test and inspection reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

Cast-In-Place Concrete Testing
1. Concrete compression strength testing set:
A testing set shall consist of four 6 x 12 inches cylinders.

2. The cylinders of a testing set shall be tested as follows:

Test one cylinder at 72 hours of age.

Test one cylinder at 168 hours (7 days) of age.

Test one cylinder at 28 days of age.

Spare one cylinder to be tested at 56 days of age if necessary.

oo op

Testing Set Frequency

1. The testing frequency refer to the number of test set that have to be taken as a
function of the volume of concrete placed during each casting operation.

2.
Volume of Concrete Placed Number of Testing Sets
Cubic Yard Required (Each)
70 c.y or less One Set
100 c.y or more One set per each 100 c.y
or fraction of it

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing
indicated, as documented according to ASTM E 548.

CAST-IN-PLACE CONCRETE
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1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification
program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician - Grade I.
Testing Agency laboratory supervisor shall be an ACI-certified Concrete
Laboratory Testing Technician - Grade Il

Source Limitations: Obtain each type or class of cementitious material of the same
brand from the same manufacturer's plant, obtain aggregate from one source, and
obtain admixtures through one source from a single manufacturer.

Welding: Qualify procedures and personnel according to AWS D1.4, "Structural
Welding Code--Reinforcing Steel.”

ACI Publications: Comply with the following unless modified by requirements in the
Contract Documents:

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. Sections 1
through 5 and Section 7, "Lightweight Concrete.”
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

Mockups: Cast concrete slab-on-grade and formed-surface panels to demonstrate
typical joints, surface finish, texture, tolerances, and standard of workmanship.

1. Build panel approximately 200 sqg. ft. for slab-on-grade and 100 sq. ft. for formed
surface in the location indicated or, if not indicated, as directed by Architect.

2. Approved panels may become part of the completed Work if undisturbed at time
of Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination.”

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place concrete to attend, including the
following:

a Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.
c Ready-mix concrete manufacturer.

d Concrete subcontractor.

2. Review special inspection and testing and inspecting agency procedures for field
guality control, concrete finishes and finishing, cold- and hot-weather concreting
procedures, curing procedures, construction contraction and isolation joints, and
joint-filler strips, semirigid joint fillers, forms and form removal limitations, shoring

CAST-IN-PLACE CONCRETE
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and reshoring procedures, vapor-retarder installation, anchor rod and anchorage
device installation tolerances, steel reinforcement installation, floor and slab
flathess and levelness measurement, concrete repair procedures, and concrete
protection.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent
bending and damage. Avoid damaging coatings on steel reinforcement.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil,
and other contaminants.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, products specified.

2. Products: Subject to compliance with requirements, provide one of the products
specified.

3. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

4, Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous,
true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize
number of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with
DOC PS 1, and as follows:

a. High-density overlay, Class 1 or better.

b. Medium-density overlay, Class 1 or better; mill-release agent treated and
edge sealed.

C. Structural 1, B-B or better; mill oiled and edge sealed.

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved
material. Provide lumber dressed on at least two edges and one side for tight fit.
CAST-IN-PLACE CONCRETE
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Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form
removal.

Form-Release Agent: Commercially formulated form-release agent that will not bond
with, stain, or adversely affect concrete surfaces and will not impair subsequent
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of
exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive
dampproofing or waterproofing.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615, Grade 60, deformed.

Stainless-Steel Reinforcing Bars:  ASTM A 955/A 955M, Grade 60 (Grade 420),
Type 304, deformed.

Steel Bar Mats: ASTM A 184, fabricated from ASTM A 615, Grade 60 ASTM A 706,
deformed bars, assembled with clips.

Deformed-Steel Wire: ASTM A 496.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut bars true to length with
ends square and free of burrs.

Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or
sprayed zinc.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting,
and fastening reinforcing bars and welded wire reinforcement in place. Manufacture
bar supports from steel wire, plastic, or precast concrete according to CRSI's "Manual
of Standard Practice," of greater compressive strength than concrete and as follows:

CAST-IN-PLACE CONCRETE
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1. For concrete surfaces exposed to view where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated
wire bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type,
brand, and source, throughout Project:

1. Portland Cement: ASTM C 150, Type l, Il or lll, gray. Supplement with the
following:

a. Fly Ash: ASTM C 618, Class C or F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, well graded coarse aggregate. Provide
aggregates from a single source with documented service record data of at least 10
years' satisfactory service in similar applications and service conditions using similar
aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94 and potable.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible
with other admixtures and that will not contribute water-soluble chloride ions exceeding
those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.

Water-Reducing Admixture: ASTM C 494, Type A.

Retarding Admixture: ASTM C 494, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017, Type Il.

ogagrwnNE

Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier
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and minimizing chloride reactions with steel reinforcement in concrete and complying
with ASTM C 494, Type C.

Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of
forming a protective barrier and minimizing chloride reactions with steel reinforcement
in concrete.

1. Color: As indicated by manufacturer's designation match Architect's sample as
selected by Architect from manufacturer's full range.

WATERSTOPS

1. Flexible Rubber Waterstops: For embedding in concrete to prevent passage of
fluids through joints. Factory fabricate corners, intersections, and directional
changes. As indicated on contract drawings.

2. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber
waterstops, for embedding in concrete to prevent passage of fluids through
joints; resistant to oils, solvents, and chemicals. Factory fabricate corners,
intersections, and directional changes.

Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent
passage of fluids through joints. Factory fabricate corners, intersections, and
directional changes.

VAPOR RETARDERS
Plastic Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's
recommended adhesive or pressure-sensitive tape. As indicated on contract drawings.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for
application to fresh concrete.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet.

Water: Potable applied continuously for a minimum period of seven days.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, dissipating.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, nondissipating, certified by curing compound manufacturer to not interfere
with bonding of floor covering.

CAST-IN-PLACE CONCRETE
03300-8
Addendum No. 01 - April 21, 2006



2.10

2.11

San Antonio International Airport Expansion
Project 10, Volume 7 — Garage Foundations, Structure and Systems

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, 18 to 25 percent solids, nondissipating, certified by curing compound
manufacturer to not interfere with bonding of floor covering.

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:
ASTM C 1315, Type 1, Class A.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:
ASTM C 1315, Type 1, Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic
fiber or ASTM D 1752, cork or self-expanding cork.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, [epoxy resin with
a Type A shore durometer hardness of 80] [aromatic polyurea with a Type A shore
durometer hardness range of 90 to 95] per ASTM D 2240.

Bonding Agent: ASTM C 1059, Type Il, non-redispersible, acrylic emulsion or styrene
butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of
humid curing and bonding to damp surfaces, of class suitable for application
temperature and of grade to suit requirements, and as follows:

1. Types | and Il, non-load bearing IV and V, load bearing, for bonding hardened or
freshly mixed concrete to hardened concrete.

Reglets: Fabricate reglets of not less than 0.0217-inch- thick, galvanized steel sheet.
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or
debris.

Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch thick,
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent
intrusion of concrete or debris.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate,
conditions, and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as
recommended by underlayment manufacturer.
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4, Compressive Strength: Not less than 4100 psi at 28 days when tested according
to ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as
recommended by topping manufacturer.

4, Compressive Strength: Not less than 5000 psi at 28 days when tested according
to ASTM C 109/.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the
basis of laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed
mixture designs based on laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other
than portland cement in concrete as follows:

Fly Ash: 25 percent.

Combined Fly Ash and Pozzolan: 25 percent.

Ground Granulated Blast-Furnace Slag: 50 percent.

Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50
percent portland cement minimum, with fly ash or pozzolan not exceeding 25
percent.

Silica Fume: 10 percent.

Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or
pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and
Silica Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and
silica fume not exceeding 10 percent.

e A
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Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by
weight of cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing or plasticizing admixture in
concrete, as required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high
temperatures, low humidity, or other adverse placement conditions.
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Use water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs and parking structure slabs, concrete required to be watertight,
and concrete with a water-cementitious materials ratio below 0.50.

Use corrosion-inhibiting admixture in concrete mixtures where indicated.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Footings: Proportion normal-weight concrete mixture as follows:

1.

2.
3.

Minimum Compressive Strength: 5000 psi 4500 psi or 4000 psi at 28 days as
indicated.

Maximum Water-Cementitious Materials Ratio: 0.40.

Slump Limit: 4 inches for concrete with verified slump of 2 to 4 inches (50 to 100
mm) before adding high-range water-reducing admixture or plasticizing
admixture plus or minus 1 inch.

Air Content: 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-
1/2-inch nominal maximum aggregate size.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

Foundation Walls: Proportion normal-weight concrete mixture as follows:

1.
2.
3

Minimum Compressive Strength: 4000 psi at 28 days.

Maximum Water-Cementitious Materials Ratio: 0.40.

Slump Limit: 4 inches for concrete with verified slump of 2 to 4 inches (50 to 100
mm) before adding high-range water-reducing admixture or plasticizing
admixture], plus or minus 1 inch (25 mm).

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

Pwn P

o

Minimum Compressive Strength: 4000 psi at 28 days.

Minimum Cementitious Materials Content: 470 Ib/cu. yd..

Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

Air Content: Do not allow air content of troweled finished floors to exceed 3
percent.

Concrete Toppings: Proportion normal-weight concrete mixture as follows:

1.
2.
3

Minimum Compressive Strength: 4000 psi at 28 days.

Slump Limit: 5 inches, plus or minus 1 inch.

Air Content: 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1/2-
inch nominal maximum aggregate size.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
1/2-inch nominal maximum aggregate size.

Air Content: Do not allow air content of troweled finished toppings to exceed 3
percent.

CAST-IN-PLACE CONCRETE
03300-11
Addendum No. 01 - April 21, 2006



2.14

2.15

San Antonio International Airport Expansion
Project 10, Volume 7 — Garage Foundations, Structure and Systems

Building Walls: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi at 28 days, or as indicated.

2. Maximum Water-Cementitious Materials Ratio: 0.40 .

3 Slump Limit: 4 inches for concrete with verified slump of 2 to 4 inches before
adding high-range water-reducing admixture or plasticizing admixture, plus or
minus 1 inch.

4, Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94 and ASTM C 1116, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F,
reduce mixing and delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type
batch machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes,
but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for
each additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mixture type, mixture time,
quantity, and amount of water added. Record approximate location of final
deposit in structure.

PART 3 - EXECUTION

3.1

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support
vertical, lateral, static, and dynamic loads, and construction loads that might be
applied, until structure can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.
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Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as
follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast concrete
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1
vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve
required elevations and slopes in finished concrete surfaces. Provide and secure units
to support screed strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and
securely braced to prevent loss of concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood,
sawdust, dirt, and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's
written instructions, before placing reinforcement.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining
work that is attached to or supported by cast-in-place concrete. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel
Buildings and Bridges."
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2. Install reglets to receive waterproofing and to receive through-wall flashings in
outer face of concrete frame at exterior walls, where flashing is shown at lintels,
shelf angles, and other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work
that does not support weight of concrete may be removed after cumulatively curing at
not less than 50 deg F for 24 hours after placing concrete, if concrete is hard enough to
not be damaged by form-removal operations and curing and protection operations are
maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that
supports weight of concrete in place until concrete has achieved at least 70
percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms
without loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed,
delaminated, or otherwise damaged form-facing material will not be acceptable for
exposed surfaces. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by Architect.

SHORES AND RESHORES

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is
complete.

In multistory construction, extend shoring or reshoring over a sufficient number of
stories to distribute loads in such a manner that no floor or member will be excessively
loaded or will induce tensile stress in concrete members without sufficient steel
reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate
and provide adequate reshoring to support construction without excessive stress or
deflection.

VAPOR RETARDERS

Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to
ASTM E 1643 and manufacturer's written instructions.
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1. Lap joints 6 inches and seal with manufacturer's recommended tape.

Bituminous Vapor Retarders: Place, protect, and repair vapor retarders according to
manufacturer's written instructions.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder
before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials
that would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate
and support reinforcement with bar supports to maintain minimum concrete cover. Do
not tack weld crossing reinforcing bars.

1.  Weld reinforcing bars according to AWS D1.4, where indicated.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either
direction. Lace overlaps with wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy
repair coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties
to fasten epoxy-coated steel reinforcement.

Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair
material according to ASTM A 780. Use galvanized steel wire ties to fasten zinc-
coated steel reinforcement.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of
concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired,
at locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement
through sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection.

4, Locate horizontal joints in walls and columns at underside of floors, slabs,
beams, and girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with
walls, near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints,
sectioning concrete into areas as indicated. Construct contraction joints for a depth
equal to at least one-fourth of concrete thickness as follows:

1. Grooved Joints (“Tool Joints”): Form contraction joints after initial floating by
grooving and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving
of contraction joints after applying surface finishes. Eliminate groover tool marks
on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/4-inch-wide joints into
concrete when cutting action will not tear, abrade, or otherwise damage surface
and before concrete develops random contraction cracks. The slab-on-grade
saw-cut joints to be spaced at a maximum of 10ft. on center in each direction.
The topping saw-cut joints to be spaced at 10ft. on center coinciding with double
tee’s flange joint and where show on drawing. The contraction joints to be saw-
cut immediately after the concrete is set.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade
beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch
below finished concrete surface where joint sealants, specified in Division 7
Section "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one
length is required, lace or clip sections together.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one
side of joint.

WATERSTOPS

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect
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exposed waterstops during progress of the Work. Field fabricate joints in waterstops
according to manufacturer's written instructions.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations
indicated, according to manufacturer's written instructions, adhesive bonding,
mechanically fastening, and firmly pressing into place. Install in longest lengths
practicable.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and
embedded items is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement
unless approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject
to limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures
to mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that
no new concrete will be placed on concrete that has hardened enough to cause seams
or planes of weakness. |If a section cannot be placed continuously, provide
construction joints as indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design
pressures and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to
ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer
and at least 6 inches into preceding layer. Do not insert vibrators into lower
layers of concrete that have begun to lose plasticity. At each insertion, limit
duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mixture
constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within
limits of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly
worked around reinforcement and other embedded items and into corners.
Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.
Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface. Do
not further disturb slab surfaces before starting finishing operations.

arown
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Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

1.

When average high and low temperature is expected to fall below 40 deg F for
three successive days, maintain delivered concrete mixture temperature within
the temperature range required by ACI 301.

Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

Do not use calcium chloride, salt, or other materials containing antifreeze agents
or chemical accelerators unless otherwise specified and approved in mixture
designs.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1.

Maintain concrete temperature below 90 deg F at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid
nitrogen to cool concrete is Contractor's option.

Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

Cast-in-place concrete topping.

The cast-in-place concrete topping shall minimum comply with the following:

1.
2.
3.

o gk

PP © o~
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13.

14,

Concrete minimum compression strength: 4,000 psi at 28 days.

Reinforcing steel yield strength of 60,000 psi.

Place toping reinforcement on chairs adequately spaced to avoid reinforcement

be resting on top of the double tee flange.

Course aggregate maximum size %z inch.

Maximum water cement ratio before admixtures have been introduced: 0.35.

Concrete mix to include High Range Water Reducer per manufacturer

recommendation.

Concrete placement: by pumping.

Concrete maximum free fall: one foot.

Concrete topping finish: heavy broom.

Pre-cast double tees flanges shall be free of any kind of debris or oily surfaces.

Keep double tees flanges wet for a minimum of 12 hours prior to topping

placement.

Place isolation barrier along precast concrete elements such as: Walls, Columns,

spandrel beams and “L” beams, unless noted otherwise on drawings.

The saw cut of the contraction joints to start immediately after the concrete has

set.

Curing Methods:

a. Wet method: Keep the surface of the topping continuously wet for a period
of 7 days minimum.

b. Curing compound method: Curing compound mixing, application
procedures and application frequency to meet the manufacturer
specifications.
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FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with
tie holes and defects repaired and patched. Remove fins and other projections that
exceed specified limits on formed-surface irregularities.

1.  Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and
patch tie holes and defects. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten
concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency
of thick paint to coat surfaces and fill small holes. Mix one part portland cement
to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and
water. Add white portland cement in amounts determined by trial patches so
color of dry grout will match adjacent surfaces. Scrub grout into voids and
remove excess grout. When grout whitens, rub surface with clean burlap and
keep surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part
portland cement and one part fine sand with a 1:1 mixture of bonding agent and
water. Add white portland cement in amounts determined by trial patches so
color of dry grout will match adjacent surfaces. Compress grout into voids by
grinding surface. In a swirling motion, finish surface with a cork float.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture
matching adjacent formed surfaces. Continue final surface treatment of formed
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening,
and finishing operations for concrete surfaces. Do not wet concrete surfaces.
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Scratch Finish: While still plastic, texture concrete surface that has been screeded and
bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile
amplitude of 1/4 inch in 1 direction.

1.  Apply scratch finish to surfaces indicated and to receive concrete floor toppings.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is
small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill
low spots. Repeat float passes and restraightening until surface is left with a uniform,
smooth, granular texture.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps,
and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming
with fiber-bristle broom perpendicular to main traffic route. Coordinate required
final finish with Architect before application.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures, unless otherwise
indicated, after work of other trades is in place. Mix, place, and cure concrete, as
specified, to blend with in-place construction. Provide other miscellaneous concrete
filling indicated or required to complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is
still green and by steel-troweling surfaces to a hard, dense finish with corners,
intersections, and terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and
foundations as shown on Drawings. Set anchor bolts for machines and equipment at
correct elevations, complying with diagrams or templates from manufacturer furnishing
machines and equipment.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and
associated items. Cast-in inserts and accessories as shown on Drawings. Screed,
tamp, and trowel-finish concrete surfaces.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for
hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if
hot, dry, or windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before
and during finishing operations. Apply according to manufacturer's written instructions
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after placing, screeding, and bull floating or darbying concrete, but before float
finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces. If forms remain during curing period,
moist cure after loosening forms. If removing forms before end of curing period,
continue curing for the remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following
methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

a. Water.

b. Continuous water-fog spray.

C. Absorptive cover, water saturated, and kept continuously wet. Cover
concrete surfaces and edges with 12-inch lap over adjacent absorptive
covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.
Cure for not less than seven days. Immediately repair any holes or tears during
curing period using cover material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive penetrating liquid floor treatments.

C. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies will not
interfere with bonding of floor covering used on Project.

3. Curing Compound
a. General: If left on the concrete surface, approved curing compound shall
not impair the later addition of applied finishes. The curing compound shall
contain a fugitive dye, which will not permanently discolor or stain the
concrete surface.

b. Curing compounds shall meet the following requirements::

1. Dissipating, Type I, ASTM C 309, except as noted herein
2. Allowable moisture loss shall not exceed 0.030 g/sgcm.
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3. Supplier shall submit certification by independent testing laboratory
that shall be submitted to Engineer/Architect 30 days before.
4.  Provide one of the following or approved equal:

a. Kurez DR, by Euclid Chemical Co., East Brunswick, NJ.
b. RxCure-30%, by Conspec Marketing & Manufacturing Co.,
Kansas City, KS.

c. Curing Compound: Apply uniformly in continuous operation by power spray
or roller according to manufacturer's written instructions. Recoat areas subjected
to heavy rainfall within three hours after initial application. Maintain continuity of
coating and repair damage during curing period.

1. After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended
by curing compound manufacturer unless manufacturer
certifies curing compound will not interfere with bonding of floor
covering used on Project.

d. Curing and sealing compound in subparagraph below is usually for floors and
slabs and may act as a permanent surface finish.

4, Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after
initial application. Repeat process 24 hours later and apply a second coat.
Maintain continuity of coating and repair damage during curing period.

JOINT FILLING

Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints
until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave
contact faces of joint clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect.
Remove and replace concrete that cannot be repaired and patched to Architect's
approval.
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Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement
to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough
water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities,
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on
the surface, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids
more than 1/2 inch in any dimension in solid concrete, but not less than 1 inch
(25 mm) in depth. Make edges of cuts perpendicular to concrete surface. Clean,
dampen with water, and brush-coat holes and voids with bonding agent. Fill and
compact with patching mortar before bonding agent has dried. Fill form-tie voids
with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement
and standard portland cement so that, when dry, patching mortar will match
surrounding color. Patch a test area at inconspicuous locations to verify mixture
and color match before proceeding with patching. Compact mortar in place and
strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for
finish and verify surface tolerances specified for each surface. Correct low and high
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a
sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls,

popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch

wide or that penetrate to reinforcement or completely through unreinforced
sections regardless of width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface

finishing operations by cutting out low areas and replacing with patching mortar.

Finish repaired areas to blend into adjacent concrete.

4.  Correct other low areas scheduled to receive floor coverings with a repair
underlayment.  Prepare, mix, and apply repair underlayment and primer
according to manufacturer's written instructions to produce a smooth, uniform,
plane, and level surface. Feather edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut
out low areas to ensure a minimum repair topping depth of 1/4 inch to match
adjacent floor elevations. Prepare, mix, and apply repair topping and primer
according to manufacturer's written instructions to produce a smooth, uniform,
plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective
areas with clean, square cuts and expose steel reinforcement with at least a 3/4-
inch clearance all around. Dampen concrete surfaces in contact with patching
concrete and apply bonding agent. Mix patching concrete of same materials and
mixture as original concrete except without coarse aggregate. Place, compact,

wnN
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and finish to blend with adjacent finished concrete. Cure in same manner as
adjacent concrete.

7. Repair random cracks and single holes 1 inch or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off
dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply
bonding agent. Place patching mortar before bonding agent has dried. Compact
patching mortar and finish to match adjacent concrete. Keep patched area
continuously moist for at least 72 hours.

Perform structural repairs of concrete, subject to Architect's approval, using epoxy
adhesive and patching mortar.

Repair materials and installation not specified above may be used, subject to
Architect's approval.

FIELD QUALITY CONTROL

Testing and Inspecting: Engage a qualified testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Testing and Inspecting: Engage a qualified testing and inspecting agency to perform
tests and inspections and to submit reports.

Inspections:

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams
and slabs.

Noos~wbdhr

Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1.  Sampling Test: A Sampling test shall consist of a set of 6 cylinders.

2. Testing Frequency: Obtain one composite sample for each day's pour of each
concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for
each additional 50 cu. yd. or fraction thereof.

3. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd.
or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at
least five randomly selected batches or from each batch if fewer than five
are used.
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Slump: ASTM C 143/C 143M; one test at point of placement for each composite
sample, but not less than one test for each day's pour of each concrete mixture.
Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete;
ASTM C 173, volumetric method, one test for each composite sample, but not
less than one test for each day's pour of each concrete mixture.

Concrete Temperature: ASTM C 1064/; one test hourly when air temperature is
40 deg F and below and when 80 deg F and above, and one test for each
composite sample.

Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete;
one test for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

Compression Test Specimens: ASTM C 31.

a. Cast and laboratory cure two sets of two standard cylinder specimens for
each composite sample.

b. Cast and field cure two sets of two standard cylinder specimens for each
composite sample.

Compressive-Strength Tests: ASTM C 39.

a. Test one set of two field-cured specimens at 7 days, one set of two
specimens at 28 days, and spare one set of 2 specimens for later testing,
as needed.

b. A compressive-strength test shall be the average compressive strength
from a set of two specimens obtained from same composite sample and
tested at age indicated.

When strength of field-cured cylinders is less than 85 percent of companion
laboratory-cured cylinders, Contractor shall evaluate operations and provide
corrective procedures for protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any
three consecutive compressive-strength tests equals or exceeds specified
compressive strength and no compressive-strength test value falls below
specified compressive strength by more than 500 psi.

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests
shall contain Project identification name and number, date of concrete
placement, name of concrete testing and inspecting agency, location of concrete
batch in Work, design compressive strength at 28 days, concrete mixture
proportions and materials, compressive breaking strength, and type of break for
both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive
device may be permitted by Architect but will not be used as sole basis for
approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of
concrete when test results indicate that slump, air entrainment, compressive
strengths, or other requirements have not been met, as directed by Architect.

CAST-IN-PLACE CONCRETE
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Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C 42/C 42M or by other
methods as directed by Architect.

Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.
Correct deficiencies in the Work that test reports and inspections indicate dos not
comply with the Contract Documents.

END OF SECTION 03300
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SECTION 03410 - PLANT-PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

11

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes plant-precast structural concrete units, including the following:

Double tees.

Hollow-core slab units.

Long-span units.

Structural framing units.

Structural products with architectural finish.

arwbdPE

Related Sections include the following:

1. Division 7 Section "Through-Penetration Firestop Systems" for joint filler
materials for fire-resistance-rated construction.

2. Division 7 Section "Joint Sealants" for elastomeric joint sealants and sealant
backings.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide precast structural concrete units and connections
capable of withstanding design loads within limits and under conditions indicated.

Structural Performance: Provide precast structural concrete units and connections
capable of withstanding the following design loads indicated on contract drawings.

1. Design of the structure to be according to IBC-03 Code and as specifically noted
on this Specifications, and as stated on the drawings General Notes. In the event
of conflicting requirements the most stringent one will be enforced.

2. Design and construction of the structural members shall be in accordance with
ACIl 318R-02 Building Code and PCI Design Handbook Precast Prestressed
Concrete, Fifth Edition.

3. Reinforcing steel:

4, For live reduction on double tees, the tributary loaded area shall be the tributary
area of one double tee leg. IBC-2003 Equation 16-22 shall be used.

a. ACI318R-02 Chapter 21:

PLANT-PRECAST STRUCTURAL CONCRETE
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Special provisions for Seismic Design will be enforced.

b. All reinforcing bars overlap shall be 50 bar diameters each side of the splicing
station, i.e any potential crack station. Splices at zones of high bending
moments are not permitted.

c. Overlap of bars in: “L”, “IT”, Spandrel “R” beams ,Columns, wall columns,
load bearing walls, and shear walls it is not permitted.

d. All closed stirrups to be detailed per ACI 318R-02 Article 21.3.3.1

Geometric sizes

The geometric sizes of all precast concrete units shown on contract drawings is
compulsory, and their thickness is the minimum thickness permitted.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Detail fabrication and installation of precast structural concrete units.
Indicate member locations, plans, elevations, dimensions, shapes, cross sections,
openings, and types of reinforcement, including special reinforcement.

1.

2.

Indicate welded connections by AWS standard symbols. Detail loose and cast-in
hardware, inserts, connections, and joints, including accessories.

Indicate locations and details of anchorage devices to be embedded in other
construction.

Calculation signed and sealed by the qualified Professional Engineer, registered
in the state of Texas, responsible for its preparation.

a. The responsible Professional Engineer shall have a minimum of 10 years
of experience in designing and detailing similar to this type of structure.

b. Structural Design.
The Contractor shall submit, but not limited to, the following documents:

1. Structural calculation for the structural design of all elements and its
connections.

2. The lateral forces shall be transfer to the resisting shear walls by the
rigid diaphragm action consisting the double tees flanges and the
cast-in-place topping. Forces acting on the shear walls are indicated
on the contract drawings.

3. The stairs and elevator towers shall be a free standing structures. No
rigid connection between stairs and elevator towers and rigid
diaphragm will be allowed.

PLANT-PRECAST STRUCTURAL CONCRETE
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4. Erection drawings.
5.  Typical production drawings of the precast units.
6. Detailing of precast unit connection.
7. Recommended temporary bracing.
Welding Certificates: Copies of certificates for welding procedures and personnel.

Qualification Data: For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and
other information specified.

Material Certificates: Signed by manufacturers certifying that each of the following
items complies with requirements:

Concrete materials.

Reinforcing materials and prestressing tendons.

Admixtures.

Bearing pads.

Steel stressing and releasing procedures.

Stressing records.

Strength of concrete at both releasing time and at 28 days, and at 58 days if
necessary.

NogosrwdhE

Quality control records.

At all time the Owner, Owner Representative, Architect or the Structural Engineer of
Record shall have access to the Plant-Precast laboratory, and all testing records.

QUALITY ASSURANCE
Manufacturer qualifications:

The precast concrete manufacturing plant shall be certified by the Precast/Prestressed
Concrete Institute Plant Certification Program Group CA. Manufacturer shall be
certified at the time of bidding, submit PCI Certification.

Certification shall be in the following product groups and categories:

a. Prestressed concrete:

1. Double tees

2. Hollow-core slabs

3. Spandrel “R” Beams

4. “IT” Beams
b. Conventional reinforced precast concrete:

1. “L” Beams

PLANT-PRECAST STRUCTURAL CONCRETE
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2. Columns

3. Load bearing wall

4. Shear walls

5. Walls columns

6. Solid precast concrete slabs
c. Structural elements with architectural finish.
Erector qualifications:

Regularly engaged for at least 5 years in the erection of precast structural concrete
similar to the requirements of this project.

Welder qualifications:

1. In accordance with AWS D1.1. latest edition.

Quality Control

1. The production Quality Control shall be performed by the Plant — Precast.

2. The cost for the Quality Control testing is considered ancillary to the production of
the precast concrete products and separated payment will not be granted.

3. The Quality Control shall be performed in accordance with the Precast / Prestressed
Concrete Institute (PCI) Manual for Quality Control for Plants and Production of
Structural Precast Concrete (MNL 116).

4. Prior to beginning production the Contractor shall submit a certificate of Quality Con-
trol of Production and erection of its precast concrete products.

Manufacturer shall keep a copy of MNL-116 manual in their plant at all times.
Requirements of regulatory agencies:

All local codes plus the following specifications, standards and codes are a part of these
specifications:

GUIDE SPECIFICATIONS

ACI 318 R-02 — Building Code Requirements for Structural Concrete.

AWS D1.1 — Structural Welding Code — Steel.

AWS D1.4 — Structural Welding Code — Reinforcing Steel.

ASTM Specifications — As referred to in Sect. 2. Products, of this Specification.
CRSI — Manual of Standard Practice

PCI — MNL 116, Fourth Edition

AISC — Nineth Edition - Allowable Stress Design

Nogo,rwbhE

Welding: Qualify procedures and personnel according to AWS D1.1, "Structural
Welding Code--Steel"; and AWS D1.4, "Structural Welding Code--Reinforcing Steel."
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Mockups: Before installing precast structural concrete units, build mockups to verify

selections made under sample Submittals and to demonstrate aesthetic effects and

qualities of materials and execution. Build mockups to comply with the following

requirements, using materials indicated for the completed Work:

1. Build mockups in the location and of the size indicated or, if not indicated, as
directed by Architect.

2. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

3. Obtain Architect's approval of mockups before starting fabrication.

4. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

5. Demolish and remove mockups when directed.

6. Approved mockups may become part of the completed Work if undisturbed at time
of Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Meetings."

DELIVERY, STORAGE, AND HANDLING

Deliver precast structural concrete units to Project site in such quantities and at such
times to ensure continuity of installation. Store units at Project site to prevent cracking,
distorting, warping, staining, or other physical damage, and so markings are visible.

Lift and support units only at designated lifting and supporting points as shown on
Shop Drawings.

SEQUENCING

Furnish anchorage items to be embedded in other construction without delaying the

Work. Provide setting diagrams, templates, instructions, and directions, as required,
for installation.

PART 2 - PRODUCTS

2.1

2.2

FABRICATORS

Available Fabricators: Subject to compliance with requirements, fabricators offering
products that may be incorporated, when approved, into the Work include, but are not
limited to, the following:

MOLD MATERIALS

Molds: Provide molds and, where required, form-facing materials of metal, plastic,
wood, or another material that is nonreactive with concrete and dimensionally stable to

PLANT-PRECAST STRUCTURAL CONCRETE
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produce continuous and true precast concrete surfaces within fabrication tolerances

and suitable for required finishes.

REINFORCING MATERIALS

Reinforcing Bars: ASTM A 615/, Grade 60, deformed.

Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet.

Supports: Manufacturer's bolsters, chairs, spacers, and other devices for spacing,

supporting, and fastening reinforcing bars and welded wire fabric in place according to

CRSI's "Manual of Standard Practice," PClI MNL 116, and as follows:

1. For uncoated reinforcement, use all-plastic CRSI Class 1 plastic-protected bar
supports.

PRESTRESSING TENDONS

Prestressing Strand: ASTM A 416/ Grade 270, uncoated, 7-wire, low-relaxation strand.

CONCRETE MATERIALS
Portland Cement: ASTM C 150, Type | or Type llI, of same type, brand, and source.

Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33, well
graded coarse aggregates.

Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of concrete and complying with chemical limits of PCI MNL 116.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible
with other required admixtures.

Water-Reducing Admixture: ASTM C 494, Type A.

Retarding Admixture: ASTM C 494, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G.
Plasticizing Admixture: ASTM C 1017.

Fly Ash Admixture: ASTM C 618, Class C or F.
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Silica Fume Admixture: ASTM C 1240.

STEEL CONNECTION MATERIALS
Carbon-Steel Shapes and Plates: ASTM A 36/.

Carbon-Steel Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold
finished; AWS D1.1, Type A or B, with arc shields.

Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/.
Carbon-Steel Bolts and Studs: ASTM A36, ASTM A 307, Grade A as indicated;
carbon-steel, hex-head bolts and studs; carbon-steel nuts; and flat, unhardened steel

washers.

High-Strength Bolts and Nuts: ASTM A 325, Type 1, heavy hex steel structural bolts,
heavy hex carbon-steel nuts, and hardened carbon-steel washers.

All exposed precast concrete connections shall consist of hot-dip galvanized structural
Welding of exposed precast concrete connections shall be retouched with approved
base zinc compound.

Welding Electrodes: E 90.
Accessories: Provide clips, hangers, plastic shims, and other accessories required to
install precast structural concrete units.

STAINLESS-STEEL CONNECTION MATERIALS

Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application.

Stainless-Steel Bolts and Studs: ASTM F 593, alloy 304 or 316, hex-head bolts and
studs; stainless-steel nuts; and flat, stainless-steel washers.

Stainless-Steel Headed Studs: ASTM A 276.

BEARING PADS
Provide bearing pads for precast structural concrete units as follows:

1. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent
polychloroprene (neoprene) elastomer, molded to size or cut from a molded
sheet, 50 to 70 Shore A durometer, minimum tensile strength 2250 psi per
ASTM D 412.
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2. Random-Oriented, Fiber-Reinforced Elastomeric Pads: Preformed, randomly
oriented synthetic fibers set in elastomer. Surface hardness of 70 to 90 Shore A
durometer.

3. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally
layered cotton-duck fabric bonded to an elastomer. Surface hardness of 80 to
100 Shore A durometer.

4, Frictionless Pads: Tetrafluoroethylene, glass-fiber reinforced, bonded to mild-
steel plate, of type required for in-service stress.

5. Hardboard: AHA A135.4, Class 1, tempered hardboard strips, smooth on both
sides.

6. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

GROUT MATERIALS

Sand-Cement Grout: Portland cement, ASTM C 150, Type I, and clean, natural sand,
ASTM C 144. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with
minimum water required for placement and hydration.

Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, portland cement, shrinkage-compensating agents,
plasticizing and water-reducing agents, complying with ASTM C 1107, of consistency
suitable for application.

Epoxy Grout: ASTM C 881, 2-component epoxy resin, of type, grade, and class to suit
requirements.

Non-shrinkage grant beneath precast elements to have a minimum strength at 28 days
of 7000 psi.

CONCRETE MIXES
Prepare design mixes for each type of concrete required.
1. Use of fly ash not to exceed, 25 percent of portland cement by weight.

Design mixes may be prepared by a qualified independent testing agency or by
qualified precast plant personnel at precast structural concrete fabricator's option.

Limit water-soluble chloride ions to the maximum percentage by weight of cement
permitted by ACI 318R-02 .

Normal-Weight Concrete: Proportion mixes by either laboratory trial batch or field test
data methods according to ACI 211.1, with materials to be used on Project, to provide
normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): As required by design for the stripping age
and the 28 days strength..
2. Maximum Water-Cementitious Materials Ratio: 0.35.
PLANT-PRECAST STRUCTURAL CONCRETE
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3. Add air-entraining admixture at manufacturer's prescribed rate to result in
normal-weight concrete at point of placement having an air content as follows,
with a tolerance of plus or minus 1-1/2 percent:

a.  Air Content: 6 percent for 3/4-inch-nominal maximum aggregate size.
b. Air Content: 7 percent for 1/2-inch-nominal maximum aggregate size.

Other Admixtures: Use water-reducing, high-range water-reducing, water-reducing
and accelerating, or water-reducing and retarding admixtures according to
manufacturer's written instructions.

Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant.

FABRICATION

Formwork: Accurately construct forms, mortar tight, of sufficient strength to withstand
pressures due to concrete-placement operations and temperature changes and for
pretensioning and detensioning operations. Maintain formwork to provide completed
precast concrete units of shapes, lines, and dimensions indicated, within fabrication
tolerances.

1. Coat surfaces of forms with bond-breaking compound before reinforcement is
placed. Provide commercial-formula, form-coating compounds that will not bond
with, stain, or adversely affect concrete surfaces and that will not impair
subsequent treatments of concrete surfaces requiring bond or adhesion. Apply
in compliance with manufacturer's written instructions.

2. Unless forms for precast, prestressed concrete units are stripped before
detensioning, design forms so stresses are not induced in precast concrete units
because of deformation or movement of concrete during detensioning.

Built-in Anchorages: Accurately position built-in anchorage devices and secure to
formwork. Locate anchorages where they do not affect position of main reinforcement
or concrete placement. Do not relocate bearing plates in units unless approved by
Architect.

Cast-in openings larger than 10 inches in diameter or 10 inches square according to
Shop Drawings. Smaller holes may be field cut by trades requiring them, as approved
by Architect/Engineer.

Reinforcement: Comply with recommendations in CRSI's "Manual of Standard
Practice" for fabricating, placing, and supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that
reduce or destroy the bond with concrete.

2. Accurately position, support, and secure reinforcement against displacement by
formwork, construction, or concrete-placement operations. Locate and support
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reinforcement by metal chairs, runners, bolsters, spacers, and hangers, as
required.

3. Place reinforcement to obtain at least the minimum coverage for concrete
protection. Arrange, space, and securely tie bars and bar supports to hold
reinforcement in position while placing concrete. Set wire ties so ends are
directed into concrete, not toward exposed concrete surfaces.

4. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces
at least one full mesh and lace splices with wire. Offset laps of adjoining widths
to prevent continuous laps in either direction.

Prestress tendons for precast structural concrete units to comply with PCI MNL 116.

1. Delay detensioning until concrete has reached at least 70 percent of its
compressive strength as established by test cylinders cured under the same
conditions as concrete.

2. If concrete has been heat cured, detension while concrete is still warm and moist
to avoid dimensional changes that may cause cracking or undesirable stresses.

3. Detension pretensioned tendons either by gradually releasing tensioning jacks or
by heat-cutting tendons, using a sequence and pattern to prevent shock or
unbalanced loading.

Mix concrete according to PCIMNL 116 and requirements in this Section. After
concrete batching, no additional water may be added.

Place concrete in a continuous operation to prevent seams or planes of weakness from
forming in precast concrete units. Comply with requirements in PCI MNL 116 for
measuring, mixing, transporting, and placing concrete.

Thoroughly consolidate placed concrete by internal and external vibration without
dislocating or damaging reinforcement and built-in items. Use equipment and
procedures complying with PCI MNL 116.

Comply with ACI 306.1 procedures for cold-weather concrete placement.
Comply with ACI 305R recommendations for hot-weather concrete placement.

Identify pickup points of precast concrete units and orientation in structure with
permanent markings, complying with markings indicated on Shop Drawings. Imprint
casting date on each precast concrete unit on a surface that will not show in finished
structure.

Cure concrete, according to requirements in PCI MNL 116, by moisture retention
without heat or by accelerated heat curing using low-pressure live steam or radiant
heat and moisture.

Product Tolerances: Fabricate precast structural concrete units straight and true to
size and shape with exposed edges and corners precise and true so each finished unit
complies with PCI MNL 116 product tolerances.
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Finish formed surfaces of precast structural concrete as indicated for each type of unit,
and as follows:

1. Standard Finish: Normal plant-run finish produced in forms that impart a smooth
finish to concrete. Small surface holes caused by air bubbles, normal color
variations, form joint marks, and minor chips and spalls will be tolerated. Major
or unsightly imperfections, honeycombs, or structural defects are not permitted.

2. Commercial Finish: Remove fins and large protrusions and fill large holes. Rub
or grind ragged edges. Faces are to be true, well-defined surfaces.

3. Grade B Finish: Fill air pockets and holes larger than 1/4 inch in diameter with
sand-cement paste matching color of adjacent surfaces. Grind smooth form
offsets or fins larger than 1/8 inch.

4, Grade A Finish: Fill air pockets and holes larger than 1/4 inch in diameter with
sand-cement paste matching color of precast concrete. Grind smooth form
offsets or fins larger than 1/8 inch. Float-apply a neat cement-paste coating to
exposed surfaces. Rub dried paste coat with burlap to remove loose particles.

Embedded Plates: Before start fabrication of Embedded plates the contractors shall
verify the proper fit of the plates detailed on contract drawings.

Cast-in-Place Concrete Finish

Slab-on-Grade and Topping:

1. Screed finish unformed surfaces. Strike off and consolidate concrete with
vibrating screeds to a uniform finish. Hand screed at projections.

2. Double tees flange to have a raked surface 3/8 inches deep spaced at one inch
on center.

Smooth steel trowel finish unformed surfaces. Consolidate concrete- bring to proper
level with straightedge, float, and trowel to a smooth, uniform finish.

Recess prestressing tendons a minimum of 1/2 inch, fill recesses with grout, and apply
a sack finish to vertical ends of precast concrete units.

LONG-SPAN PRECAST UNITS

Type: Plant-fabricated, precast, prestressed concrete long-span units.

Furnish units free of voids and honeycombs.

Provide standard finish to precast concrete units, unless otherwise indicated.

1. If designed as composite members, broom or rake top finish of precast concrete
units for bonding with concrete floor topping.

2. If used as roof members, provide smooth, float top finish to precast concrete
units.

Reinforce units to resist transportation and erection stresses.
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Include cast-in weld plates where required.

Coordinate with other trades for installation of cast-in items.

STRUCTURAL FRAMING UNITS
The following framing members shall be of prestressed concrete:

1. Double Tees
2. “IT" Beams
3. “R” Spandrel Beams

Furnish units free of voids and honeycombs.
Provide standard finish to precast concrete units.

Reinforce units to resist transportation and erection stresses.

Include cast-in weld plates where required.

Coordinate with other trades for installation of cast-in items.

SOURCE QUALITY CONTROL

Quality-Control Testing: Test and inspect precast concrete according to PClI MNL 116
requirements.

Strength of precast concrete units will be considered deficient if units fail to comply with
PCI MNL 116 requirements, including the following:

1. Units fail to comply with compressive-strength test requirements.

2. Reinforcement and prestressed tendons of units do not comply with fabrication
requirements.

3. Concrete curing and protection of units against extremes in temperature fail to
comply with requirements.

4. Units are damaged during handling and erecting.

Deficient Quality: If there is evidence that the strength of precast concrete units may
be deficient or may not comply with PCI MNL 116 requirements at Contractor's
expense, the Owner will employ an independent testing agency to obtain, prepare, and
test cores drilled from hardened concrete to determine compressive strength according
to ASTM C 42.

1. A minimum of three representative cores will be taken from units of suspect
strength, from locations directed by Architect.
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2. Cores will be tested, after immersion in water, in a wet condition per ACI 301 if
units will be wet under service conditions.

3. Cores will be tested in an air-dry condition per ACI 301 if units will be dry under
service conditions.

4, Strength of concrete for each series of 3 cores will be considered satisfactory if
the average compressive strength is equal to at least 85 percent of the 28-day
design compressive strength and no single core is less than 75 percent of the 28-
day design compressive strength.

5. Test results will be made in writing on the same day that tests are performed,
with copies to Owner representative, Contractor, and precast concrete fabricator.
Test reports will include the following:

Project identification name and number.

Date when tests were performed.

Name of precast concrete fabricator.

Name of concrete testing agency.

Identification letter, name, and type of precast concrete unit or units
represented by core tests; design compressive strength; type of break;
compressive strength at break, corrected for length-diameter ratio; and
direction of applied load to core in relation to horizontal plane of concrete
as placed.

®oo o

Patching: If core test results are satisfactory and precast concrete units comply with
requirements, clean and dampen core holes and solidly fill with precast concrete mix
that has no coarse aggregate, and finish to match adjacent precast concrete surfaces.

Dimensional Tolerances: Units with dimensions smaller or larger than required and not
complying with tolerance limits may be subject to additional testing.

1. Precast concrete units with dimensions larger than required will be rejected if the
appearance or function of the structure is adversely affected or if larger
dimensions interfere with other construction. Repair or remove and replace
rejected units, as required, to comply with construction conditions.

Defective Work: Precast concrete units that do not comply with requirements,
including strength, manufacturing tolerances, and finishes, are unacceptable. Replace
with precast concrete units that comply with requirements.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
tolerances, true and level bearing surfaces, and other conditions affecting
performance. Proceed with installation only after unsatisfactory conditions have been
corrected.
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INSTALLATION

Bearing Pads: Install bearing pads as precast concrete units are being erected. Set
pads on true, level, and uniform bearing surfaces and maintain in correct position until
precast concrete units are placed.

Install precast structural concrete. Shore and brace precast concrete units framing
system to maintain location, stability, and alignment until permanent connections and
lateral stability is established.

Welding: Perform welding in compliance with AWS D1.1 and AWS D1.4, with qualified
welders.

1. Protect precast concrete units and bearing pads from damage by field welding or
cutting operations and provide noncombustible shields as required.

2. Repair damaged metal surfaces by cleaning and applying a coat of galvanized
repair paint to galvanized surfaces.

3. Repair damaged metal surfaces by cleaning and repriming damaged painted
surfaces.

Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory
items to precast, prestressed concrete units unless approved by Architect.

Erection Tolerances: Install precast concrete units level, plumb, square, and true,
without exceeding the recommended erection tolerances in PClIMNL 127,
"Recommended Practice for Erection of Precast Concrete."

Grouting Connections and Joints: After precast concrete units have been placed and
secured, grout open spaces at keyways, connections, and joints as follows:

1. Provide forms or other approved method to retain grout in place until hard
enough to support itself. Pack spaces with stiff grout material, tamping until
voids are completely filled. Place grout to finish smooth, level, and plumb with
adjacent concrete surfaces. Keep grouted joints damp for not less than 24 hours
after initial set. Promptly remove grout material from exposed surfaces before it
hardens.

JOB SITE QUALITY CONTROL

Testing: Engage a qualified independent testing and inspecting agency to perform
jobsite tests and inspections.

Field welds and connections using high-strength bolts will be subject to tests and
inspections.

Testing agency will report test results promptly and in writing to Contractor and Owner
representative.

Remove and replace work that does not comply with specified requirements.
PLANT-PRECAST STRUCTURAL CONCRETE
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Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of corrected work with specified requirements.

CLEANING

Clean exposed surfaces of precast concrete units after erection to remove weld marks,
other markings, dirt, and stains.

1.

Wash and rinse according to precast concrete fabricator's written
recommendations. Protect other work from staining or damage due to cleaning
operations.

Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes.

END OF SECTION 03410
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SECTION 05120 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

1 Structural steel.

2 Architecturally exposed structural steel.
3. Prefabricated building columns.

4 Grout.

Related Sections include the following:

1. Division 1 Section "Quality Requirements" for independent testing agency

procedures and administrative requirements.

Division 5 Section "Steel Deck" for field installation of shear connectors.

Division 5 Section "Metal Fabrications” for steel lintels or shelf angles not

attached to structural-steel frame, miscellaneous steel fabrications, and other

metal items not defined as structural steel.

4. Division 9 painting Sections and Division 9 Section "High-Performance Coatings"
for surface preparation and priming requirements.

5. Division 13 Section "Metal Building Systems" for structural steel.

2.
3.

DEFINITIONS

Structural Steel: Elements of structural-steel frame, as classified by AISC's "Code of
Standard Practice for Steel Buildings and Bridges," that support design loads.

Architecturally Exposed Structural Steel: Structural steel designated as architecturally
exposed structural steel in the Contract Documents.

PERFORMANCE REQUIREMENTS

Connections: Provide details of simple shear connections required by the Contract
Documents to be selected or completed by structural-steel fabricator to withstand ASD-

service loads indicated and comply with other information and restrictions indicated.

1. Select and complete connections using schematic details indicated.

STRUCTURAL STEEL
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2. Engineering Responsibility: Fabricator's responsibilities include using a qualified
professional engineer to prepare structural analysis data for structural-steel
connections.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent
data.

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field

welds, and show size, length, and type of each weld.

4, Indicate type, size, and length of bolts, distinguishing between shop and field
bolts. Identify pretensioned and slip-critical high-strength bolted connections.

5. For connections comply with the indicated design loads, include structural
calculations signed and sealed and prepared by the qualified professional
engineer responsible for their preparation.

Welding certificates.
Qualification Data: For Fabricator, installer, professional engineer and testing agency.

Mill Test Reports: Signed by manufacturers certifying that the following products
comply with requirements:

Structural steel including chemical and physical properties.

Bolts, nuts, and washers including mechanical properties and chemical analysis.
Direct-tension indicators.

Tension-control, high-strength bolt-nut-washer assemblies.

Shear stud connectors.

Shop primers.

Nonshrink grout.

<Insert product.>

NN E

Source quality-control test reports.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who participates in the AISC Quality
Certification Program and is designated an AISC-Certified Erector.

Fabricator Qualifications: A qualified fabricator who participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant.

Shop-Painting Applicators: Qualified according SSPC-QP 3, "Standard Procedure for
Evaluating Qualifications of Shop Painting Applicators."

STRUCTURAL STEEL
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Welding: Qualify procedures and personnel according to AWS D1.1, "Structural
Welding Code--Steel."

Mockups: Build mockups of architecturally exposed structural steel to set quality
standards for fabrication and installation.

1. Coordinate finish painting requirements with Division 9 painting Sections.
2. Approved mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination.”

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel
members off ground and spaced by using pallets, dunnage, or other supports and
spacers.  Protect steel members and packaged materials from erosion and
deterioration.

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that
become dry or rusty before use.

2. Do not store materials on structure in a manner that might cause distortion,
damage, or overload to members or supporting structures. Repair or replace
damaged materials or structures as directed.

COORDINATION

Furnish anchorage items to be embedded in or attached to other construction without
delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.

PART 2 - PRODUCTS

2.1

STRUCTURAL-STEEL MATERIALS

W-Shapes: [ASTM A 992/] or [ASTM A 572/, Grade 50].
Channels, Angles[, M] [, S]-Shapes: [ASTM A 36/] [Grade 50]
Plate and Bar: [ASTM A 36/].

Steel Pipe: ASTM A 53/, Type E or S, Grade B.

1. Weight Class: Standard, Extra strong, Double-extra strong as indicated.
2. Finish: Black, Galvanized as indicated.

Welding Electrodes: E-90.

STRUCTURAL STEEL
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BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel
structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened
carbon-steel washers.

1. Finish: [Hot-dip zinc coating, ASTM A 153/].

Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-
finished carbon steel; AWS D1.1, Type B.

Headed Anchor Rods: ASTM A36, ASTM A 307, Grade A straight.

Nuts: ASTM A 563 hex carbon steel.

Plate Washers: ASTM A 36/ carbon steel.
Washers: ASTM F 436 hardened carbon steel.
Finish: Plain.

PwnNPE

Threaded Rods: ASTM A 307, Grade A.

1. Nuts: ASTM A 563 heavy hex carbon steel.

2. Washers: ASTM F 436 hardened ASTM A 36/ carbon steel.
3. Finish: Plain Hot-dip zinc coating, ASTM A 153.

PRIMER

Primer: SSPC-Paint 25, Type | or Il, iron oxide, zinc oxide, raw linseed oil, and alkyd.

Primer: SSPC-Paint 25 BCS, Type | or Il, iron oxide, zinc oxide, raw linseed oil, and
alkyd.

Primer: SSPC-Paint 23, latex primer.

Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting
primer.

Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20, ASTM A 780.

GROUT

Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand,
ASTM C 404, Size No. 2. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume,
with minimum water required for placement and hydration.

Metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, metallic
aggregate grout, mixed with water to consistency suitable for application and a 30-
minute working time.

STRUCTURAL STEEL
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Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, honmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable
for application and a 30-minute working time.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible.
Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and
Bridges"” and AISC's "Specification for Structural Steel Buildings--Allowable Stress
Design and Plastic Design.

1. Camber structural-steel members where indicated.

2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain
markings until structural steel has been erected.

3. Mark and match-mark materials for field assembly.

4. Complete structural-steel assemblies, including welding of units, before starting
shop-priming operations.

Architecturally Exposed Structural Steel: Comply with fabrication requirements,
including tolerance limits, of AISC's "Code of Standard Practice for Steel Buildings and
Bridges" for structural steel identified as architecturally exposed structural steel.

1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes
including pitting, rust, scale, seam marks, roller marks, rolled trade names, and
roughness.

2. Remove blemishes by filling or grinding or by welding and grinding, before
cleaning, treating, and shop priming.

Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1.

Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

Finishing: Accurately finish ends of columns and other members transmitting bearing
loads.

Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to
SSPC-SP 1, "Solvent Cleaning, SSPC-SP 2, "Hand Tool Cleaning or SSPC-SP 3,
"Power Tool Cleaning."

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's written instructions.

Steel Wall-Opening Framing: Select true and straight members for fabricating steel
wall-opening framing to be attached to structural steel. Straighten as required to
provide uniform, square, and true members in completed wall framing.

STRUCTURAL STEEL
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Welded Door Frames: Build up welded door frames attached to structural steel. Weld
exposed joints continuously and grind smooth. Plug-weld fixed steel bar stops to
frames. Secure removable stops to frames with countersunk, cross-recessed head
machine screws, uniformly spaced not more than 10 inches o.c., unless otherwise
indicated.

Holes: Provide holes required for securing other work to structural steel and for
passage of other work through steel framing members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut
bolt holes or enlarge holes by burning.

2. Base-Plate Holes: Cut, drill, mechanically thermal cut, or punch holes
perpendicular to steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive
other work.

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt
and type of joint specified.

1. Joint Type: Snug tightened, Pretensioned or Slip critical.

Weld Connections: Comply with AWS D1.1 for welding procedure specifications,
tolerances, appearance, and quality of welds and for methods used in correcting
welding work.

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

2. Assemble and weld built-up sections by methods that will maintain true alignment
of axes without exceeding tolerances of AISC's "Code of Standard Practice for
Steel Buildings and Bridges" for mill material.

3. Verify that weld sizes, fabrication sequence, and equipment used for
architecturally exposed structural steel will limit distortions to allowable
tolerances. Prevent weld show-through on exposed steel surfaces.

a.  Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

SHOP PRIMING
Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

Surfaces to be field welded.

Surfaces to be high-strength bolted with slip-critical connections.

Surfaces to receive sprayed fire-resistive materials.

Galvanized surfaces.

abrownN
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Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale
and spatter, slag, or flux deposits. Prepare surfaces according to the following
specifications and standards:

SSPC-SP 2, "Hand Tool Cleaning."

SSPC-SP 3, "Power Tool Cleaning."

SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning."
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."
SSPC-SP 8, "Pickling."

SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning."
SSPC-SP 11, "Power Tool Cleaning to Bare Metal."
SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning."

CoNo,rLNE

Priming: Immediately after surface preparation, apply primer according to
manufacturer's written instructions and at rate recommended by SSPC to provide a dry
film thickness of not less than 1.5 mils. Use priming methods that result in full
coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.
Change color of second coat to distinguish it from first.

Painting: Apply a 1l-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00,
"Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems,"
to provide a dry film thickness of not less than 1.5 mils.

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/ A 123M.

1. Fill vent holes and grind smooth after galvanizing.
2. Galvanize lintels and shelf angles attached to structural-steel frame and located
in exterior walls.

SOURCE QUALITY CONTROL

Owner will engage an independent testing and inspecting agency to perform shop tests
and inspections and prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

Correct deficiencies in Work that test reports and inspections indicate does not comply
with the Contract Documents.

Bolted Connections: Shop-bolted connections will be inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

STRUCTURAL STEEL
05120-7
Addendum No. 01 - April 21, 2006



San Antonio International Airport Expansion
Project 10, Volume 7 — Garage Foundations, Structure and Systems

Welded Connections: In addition to visual inspection, shop-welded connections will be
tested and inspected according to AWS D1.1 and the following inspection procedures,
at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not be
accepted.

3. Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, shop-welded shear connectors will be tested and
inspected according to requirements in AWS D1.1 for stud welding and as follows:

1. Bend tests will be performed if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector.

2. Tests will be conducted on additional shear connectors if weld fracture occurs on
shear connectors already tested, according to requirements in AWS D1.1.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor
rods, bearing plates, and other embedments, with steel erector present, for compliance
with requirements.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep
structural steel secure, plumb, and in alignment against temporary construction loads
and loads equal in intensity to design loads. Remove temporary supports when
permanent structural steel, connections, and bracing are in place, unless otherwise
indicated.

1. Do not remove temporary shoring supporting composite deck construction until
cast-in-place concrete has attained its design compressive strength.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification
for Structural Steel Buildings--Allowable Stress Design and Plastic Design Load and
Resistance Factor Design Specification for Structural Steel Buildings."

STRUCTURAL STEEL
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Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-
reducing materials, and roughen surfaces prior to setting base and bearing plates.
Clean bottom surface of base and bearing plates.

1. Set base and bearing plates for structural members on wedges, shims, or setting

nuts as required.

Weld plate washers to top of base plate.

[Snug-tighten] [Pretension] anchor rods after supported members have been

positioned and plumbed. Do not remove wedges or shims but, if protruding, cut

off flush with edge of base[ or bearing] plate before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and base[ or bearing]
plates so no voids remain. Neatly finish exposed surfaces; protect grout and
allow to cure. Comply with manufacturer's written installation instructions for
shrinkage-resistant grouts.

2.
3.

Maintain erection tolerances of structural steel and architecturally exposed structural
steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

Align and adjust various members forming part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces
that will be in permanent contact with members. Perform necessary adjustments to
compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and
mean temperature when structure is completed and in service.

Splice members only where indicated.

Remove erection bolts on welded, architecturally exposed structural steel; fill holes with
plug welds; and grind smooth at exposed surfaces.

Do not use thermal cutting during erection unless approved by Architect. Finish
thermally cut sections within smoothness limits in AWS D1.1.

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that
must be enlarged to admit bolts.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's written instructions.

FIELD CONNECTIONS
High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.
1. Joint Type: Snug tightened, Pretensioned or Slip critical.

STRUCTURAL STEEL
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Weld Connections: Comply with AWS D1.1 for welding procedure specifications,
tolerances, appearance, and quality of welds and for methods used in correcting
welding work.

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges"
and "Specification for Structural Steel Buildings--Allowable Stress Design and
Plastic Design Load and Resistance Factor Design Specification for Structural
Steel Buildings" for bearing, adequacy of temporary connections, alignment, and
removal of paint on surfaces adjacent to field welds.
Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
Assemble and weld built-up sections by methods that will maintain true alignment
of axes without exceeding tolerances of AISC's "Code of Standard Practice for
Steel Buildings and Bridges" for mill material.
4. Verify that weld sizes, fabrication sequence, and equipment used for
architecturally exposed structural steel will limit distortions to allowable
tolerances. [ Prevent weld show-through on exposed steel surfaces.]

wn

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent testing and inspecting agency to
inspect field welds and high-strength bolted connections.

Bolted Connections: Shop-bolted connections will be tested and inspected according
to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Field welds will be visually inspected according to AWS D1.1.

1. In addition to visual inspection, field welds will be tested according to AWS D1.1
and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not
be accepted.

C. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, test and inspect field-welded shear connectors
according to requirements in AWS D1.1 for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than- continuous
360-degree flash or welding repairs to any shear connector.

2. Conduct tests on additional shear connectors if weld fracture occurs on shear
connectors already tested, according to requirements in AWS D1.1.

Correct deficiencies in Work that test reports and inspections indicate does not comply
with the Contract Documents.

STRUCTURAL STEEL
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REPAIRS AND PROTECTION

Repair damaged galvanized coatings on galvanized items with galvanized repair paint
according to ASTM A 780 and manufacturer's written instructions.

Touchup Painting: After installation, promptly clean, prepare, and prime or reprime
field connections, rust spots, and abraded surfaces of prime-painted joists and
accessories, bearing plates, and abutting structural steel.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3
power-tool cleaning.

2.  Apply a compatible primer of same type as shop primer used on adjacent
surfaces.

Touchup Painting: Cleaning and touchup painting are specified in Division 9 painting

Sections.

END OF SECTION 05120
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SECTION 05500

METAL FABRICATIONS

PART 1 - GENERAL

1.1

1.2

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Steel ladders.

Alternate step ship’s ladders.

Loose bearing and leveling plates.

Support angles for elevator door sills.

Elevator machine beams.

Steel framing and supports for mechanical and electrical equipment.
Steel framing and supports for applications where framing and supports are not specified in
other Sections.

8. Metal edgings.

9. Miscellaneous metal trim.

10. Pipe guards.

11. Pipe downspouts.

12.  Pipe bollards.

13.  Steel framing backup for gate systems.

14. Note: concrete-filled metal pan stairs are not permitted.

Nogakrwbr

Products furnished, but not installed, under this Section include the following:

1. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete or
built into unit masonry.

Related Sections include the following:

1. Division 3 Section “Cast-in-Place Concrete” for installing anchor bolts, steel pipe sleeves,
wedge-type inserts and other items indicated to be cast into concrete.

Division 5 section “Structural Steel.”

Division 5 Section "Pipe and Tube Railings" for metal pipe and tube handrails and railings.
Division 6 Section "Rough Carpentry" for metal framing anchors and other rough hardware.
Division 14 Section "Electric Traction Elevators" for elevator pit ladders.

akrwn

PERFORMANCE REQUIREMENTS

Structural Performance of Ladders: Provide ladders capable of withstanding the effects of loads
and stresses within limits and under conditions specified in ANSI A14.3.

Thermal Movements: Provide exterior metal fabrications that allow for thermal movements
resulting from the following maximum change (range) in ambient and surface temperatures by
preventing buckling, opening of joints, overstressing of components, failure of connections, and
other detrimental effects. Base engineering calculation on surface temperatures of materials due
to both solar heat gain and nighttime-sky heat loss.
METAL FABRICATIONS
05500-1
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1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.
SUBMITTALS
Product Data: For the following:

1. Paint products.
2. Non-slip aggregates and non-slip-aggregate surface finishes.
3. Grout.

Shop Drawings: Detail fabrication and erection of each metal fabrication indicated. Include plans,
elevations, sections, and details of metal fabrications and their connections. Show anchorage and
accessory items.

1. Provide templates for anchors and bolts specified for installation under other Sections.
2. For installed products indicated to comply with design loads, include structural analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

Mill Certificates: Signed by manufacturers of stainless-steel sheet certifying that products furnished
comply with requirements.

Welding Certificates: Copies of certificates for welding procedures and personnel.

Qualification Data: For professional engineer to demonstrate their capabilities and experience.
Include lists of completed projects with project names and addresses, names and addresses of
Architects and owners, and other information specified.

QUALITY ASSURANCE
Welding: Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

2. AWS D1.3, "Structural Welding Code--Sheet Steel."

3 Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

PROJECT CONDITIONS

Field Measurements: Where metal fabrications are indicated to fit walls and other construction,
verify dimensions by field measurements before fabrication and indicate measurements on Shop
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the Work.

COORDINATION

Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

PART 2 - PRODUCTS

21

A.

METALS, GENERAL

Metal Surfaces, General: For metal fabrications exposed to view in the completed Work, provide
materials with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting,
seam marks, roller marks, rolled trade names, or roughness.

METAL FABRICATIONS
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Exterior Conditions: Where exterior or exterior wall is noted in the finish of elements in Part 2;
Definition applies to any condition where element is not located in a weathertight area. This
includes, but is not limited to any area within the envelope of the parking structure that is not in
conditioned space, is located in a perimeter wall of a conditioned space exposed to open areas of
the parking structure, and exterior walls of both parking structure and conditioned habitable space.
FERROUS METALS

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304.

Steel Tubing: Cold-formed steel tubing complying with ASTM A 500.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated
or required by structural loads.

ALUMINUM

Aluminum Extrusions: ASTM B 221, alloy 6063-T6.

PAINT

Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal modified-alkyd
primer complying with performance requirements in FS TT-P-664; selected for good resistance to
normal atmospheric corrosion, compatibility with finish paint systems indicated, and capability to

provide a sound foundation for field-applied topcoats despite prolonged exposure.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying
with SSPC-Paint 20.

Primer for Exposed Locations: Aromatic zinc-rich urethane, with dry film thickness of not less than
2.5 mils: Tnemec 90-97 Tnemec-Zinc to be used on all steel permanently exposed to weather,
including all steel outside climate controlled space.

FASTENERS

General: Provide Type 304 or 316 stainless-steel fasteners for exterior use and zinc-plated
fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, where built into exterior walls.
Select fasteners for type, grade, and class required.

Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 563;
and, where indicated, flat washers.

Anchor Bolts: ASTM F 1554, Grade 36.

Machine Screws: ASME B18.6.3.

Lag Bolts: ASME B18.2.1.

Wood Screws: Flat head, carbon steel, ASME B18.6.1.

Plain Washers: Round, carbon steel, ASME B18.22.1.

Lock Washers: Helical, spring type, carbon steel, ASME B18.21.1.
METAL FABRICATIONS
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Cast-in-Place Anchors in Concrete: Anchors of type indicated below, fabricated from corrosion-
resistant materials capable of sustaining, without failure, the load imposed within a safety factor of
4, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, hot-dip
galvanized per ASTM A 153/A 153M.

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability to
sustain, without failure, a load equal to six times the load imposed when installed in unit masonry
and equal to four times the load imposed when installed in concrete, as determined by testing per
ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Anchors in Interior Locations: Carbon-steel components zinc-plated to comply
with ASTM B 633, Class Fe/Zn 5.

2. Material for Anchors in Exterior Locations: Alloy Group 2 stainless-steel bolts complying with
ASTM F 593 and nuts complying with ASTM F 594.

Toggle Bolts: FS FF-B-588, tumble-wing type, class and style as needed.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying
with SSPC-Paint 20.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

Concrete Materials and Properties: Comply with requirements in Division 3 Section "Cast-in-Place
Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day
compressive strength of 4000 psi, unless otherwise indicated.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in shop to greatest extent possible to minimize field splicing
and assembly. Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for reassembly and
coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated. Form
bent-metal corners to smallest radius possible without causing grain separation or otherwise
impairing work.

Weld corners and seams continuously to comply with the following:
METAL FABRICATIONS
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1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate and space
anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-
inch hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless
otherwise indicated.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and
similar items.

Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep
holes where water may accumulate.

Allow for thermal movement resulting from the following maximum change (range) in ambient and
surface temperatures by preventing buckling, opening up of joints, overstressing of components,
failure of connections, and other detrimental effects. Base engineering calculation on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.

Form exposed work true to line and level with accurate angles and surfaces and straight sharp
edges.

Remove sharp or rough areas on exposed traffic surfaces.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where
possible. Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head
(countersunk) screws or bolts. Locate joints where least conspicuous.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to complete
the Work.

Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction retained by framing and supports. Cut, drill, and tap units to receive hardware,
hangers, and similar items.

1. Furnish inserts if units are installed after concrete is placed.

Fabricate supports for operable partitions from continuous steel beams of sizes indicated with
attached bearing plates, anchors, and braces as indicated.

Galvanize miscellaneous framing and supports where indicated.

Repair miscellaneous framing and supports with zinc-rich primer where damaged
METAL FABRICATIONS
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STEEL LADDERS

General: Fabricate ladders for locations as required for access, with dimensions, spacings, details,
and anchorages as indicated.

1. Comply with ANSI A14.3, unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.

Siderails: Continuous, 1/2-by-2-1/2-inch steel flat bars, with eased edges, spaced 18 inches apart.
Bar Rungs: 1-inch- diameter steel bars, spaced 12 inches o.c.
Fit rungs in centerline of side rails; plug-weld and grind smooth on outer rail faces.

Support each ladder at top and bottom and not more than 60 inches o.c. with welded or bolted
steel brackets. Size brackets to support design loads specified in ANSI A14.3.

Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide granules
set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-oxide
grout.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Mebac; IKG Borden.
b. SLIP-NOT; W. S. Molnar Company.

Galvanize ladders, including brackets and fasteners, in the following locations:

1. All locations.

METAL SHIPS' LADDERS

Provide alternate-step metal ships' ladders where indicated. Fabricate of open-type construction
with channel or plate stringers, pipe and tube railings, and bar grating treads, unless otherwise
indicated. Provide brackets and fittings for installation.

1. Fabricate ships' ladders, including treads and railings from steel.

Basis of Design: Lapeyre Stair, Inc.

1. Manufacturer’s standard angle of incline and system construction for height indicated.
2. Manufacturer’s standard narrow rail with optional roof access configuration.

Galvanize steel ships' ladders, including treads, railings, brackets, and fasteners.
LOOSE BEARING AND LEVELING PLATES

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

Galvanize plates after fabrication.

MISCELLANEOUS FRAMING AND SUPPORTS

METAL FABRICATIONS
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General: Provide steel framing and supports that are not a part of structural-steel framework as
necessary to complete the Work.

Fabricate units from structural-steel shapes, plates, and bars of welded construction, unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive
adjacent construction retained by framing and supports. Cut, drill, and tap units to receive
hardware, hangers, and similar items.

1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors 1-1/4 inches wide by 1/4 inch thick by 8 inches long at 24 inches
0.c., unless otherwise indicated.

2. Furnish inserts if units must be installed after concrete is placed.

MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from structural-steel shapes, plates, and bars of profiles
shown with continuously welded joints, and smooth exposed edges. Miter corners and use
concealed field splices where possible.

Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work. Provide anchors, welded to trim, for embedding in concrete or masonry construction,
spaced not more than 6 inches from each end, 6 inches from corners, and 24 inches o.c., unless
otherwise indicated.

Galvanize miscellaneous steel trim in the following locations:

1. Exterior.

PIPE GUARDS

Provide pipe guards of 3/16-inch steel plate, extending from 6” above floor to 24 inches above floor
to protect pipe and conduit from vehicular traffic. Anchor flanges of plate to wall or column with
3/4-inch stainless steel epoxy anchor bolts.

Galvanize pipe guards after fabrication.

PIPE DOWNSPOUTS

Provide pipe downspouts of galvanized 4-inch diameter Schedule 40 pipe. Anchor downspouts to
wall, column, or spandrel with 2-inch wide x ¥a-inch thick galvanized steel plate straps and 1/2-inch
diameter stainless steel expansion bolt anchors.

Galvanize pipe downspouts after fabrication.

PIPE BOLLARDS

Manufacturer:

Fair-Weather Site Furnishings

Division of Leader Health & Manufacturing

12300 SW Sidney Road

Port Orchard, WA 98376-7049

1-800-323-1798

Provide Model B4-5B powder-coated steel bollards with dome top and two horizontal reveals.
Fabricate bollards from 5” diameter Schedule 10 steel pipe. Finish shall be manufacturer’s

METAL FABRICATIONS
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standard 3-4 mil thickness powder coat. Contractor’s option to use fabricated steel pipe bollards
complying with requirements noted above.

Provide manufacturer’'s standard steel receiver insert and receiver cover where removable bollards
are suitable for condition.

Bollards mounted to parking structure deck to be designed with “breakaway” capability such that
bollard will breakaway from anchorage prior to damage to concrete deck.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Finish metal fabrications after assembly.
STEEL AND IRON FINISHES
Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed below:

1. ASTM A 123, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface-preparation specifications and environmental
exposure conditions of installed metal fabrications:

1. Exteriors (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes
and those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise
indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

ALUMINUM FINISHES

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as fabricated;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018
mm or thicker) complying with AAMA 607.1.

PART 3 - EXECUTION

3.1

A.

INSTALLATION, GENERAL

Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for
securing metal fabrications to in-place construction. Include threaded fasteners for concrete and
masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other connectors.

METAL FABRICATIONS
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Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and
surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

Fit exposed connections accurately together to form hairline joints. Weld connections that are not
to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not
weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication
and are for bolted or screwed field connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout,
concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

INSTALLING METAL LADDERS
Ladders shall be installed to meet OSHA requirements.
SETTING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve
bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with grout.

1. Use nonshrink nonmetallic grout in concealed locations where not exposed to moisture and
in exposed locations, unless otherwise indicated.
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings, if any.

Anchor supports securely to and rigidly brace from building structure.
INSTALLING PIPE BOLLARDS

Anchor bollards in place with concrete footings. Support and brace bollards in position in footing
excavations until concrete has been placed and cured.

Anchor bollards to existing construction with postinstalled anchors and bolts. Provide four 3/4-inch
anchors at each bollard, unless otherwise indicated. Embed anchors at least 4 inches in existing
concrete.
METAL FABRICATIONS
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ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded
areas of shop paint, and paint exposed areas with the same material as used for shop painting to
comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 05500

METAL FABRICATIONS
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SECTION 07811
SPRAYED FIRE-RESISTIVE MATERIALS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Exposed intumescent mastic fire-resistive coatings.
B. Related Sections include the following:

1. Division 5 Section "Structural Steel" for surface conditions required for structural steel
receiving SFRM.

2, Division 7 Section "Building Insulation" for fire-safing insulation.

3. Division 7 Section "Board Fire Protection” for mineral-fiber-board fire protection.

4. Division 7 Section "Through-Penetration Firestop Systems" for fire-resistance-rated
firestopping systems.

5. Division 7 Section "Fire-Resistive Joint Systems" for fire-resistance-rated joint systems.

1.3 DEFINITIONS

A. SFRM: Sprayed fire-resistive material.

B. Concealed: Fire-resistive materials applied to surfaces that are concealed from view behind other
construction when the Work is completed and have not been defined as exposed.

C. Exposed: Fire-resistive materials applied to surfaces that are exposed to view when the Work is
completed, that are accessible through suspended ceilings, that are in elevator shafts and machine
rooms, that are in mechanical rooms, that are in air-handling plenums, and that are identified as
exposed on Drawings.

1.4 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Shop Drawings: Structural framing plans indicating the following:

1. Locations and types of surface preparations required before applying SFRM.
2. Extent of SFRM for each construction and fire-resistance rating, including the following:
a. Applicable fire-resistance design designations of a qualified testing and inspecting

agency acceptable to authorities having jurisdiction.

b. Minimum thicknesses needed to achieve required fire-resistance ratings of structural
components and assemblies.

SPRAYED FIRE-RESISTIVE MATERIALS
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3. Treatment of SFRM after application.

Samples for Initial Selection: For each type of colored, exposed SFRM indicated.

Samples for Verification: For each type of colored, exposed SFRM, two Samples, each 4 inches
(102 mm) square, of each color, texture, and material formulation to be applied. Where finishes
involve normal color and texture variations, include sample sets showing the full range of variations
expected.

Product Certificates: For each type of SFRM, signed by product manufacturer.

Qualification Data: For Installer, manufacturer and testing agency.

Compatibility and Adhesion Test Reports: From SFRM manufacturer indicating the following:

1. Materials have been tested for bond with substrates.

2. Materials have been verified by SFRM manufacturer to be compatible with substrate primers
and coatings.

3. Interpretation of test results and written recommendations for primers and substrate

preparation needed for adhesion.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for proposed SFRM.

Research/Evaluation Reports: For SFRM.

Field quality-control test reports.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by SFRM
manufacturer as experienced and with sufficient trained staff to install manufacturer's products
according to specified requirements. A manufacturer's willingness to sell its SFRM to Contractor or
to an installer engaged by Contractor does not in itself confer qualification on the buyer.

Source Limitations: Obtain SFRM through one source from a single manufacturer.

SFRM Testing: By a qualified testing and inspecting agency engaged by Contractor or
manufacturer to test for compliance with specified requirements for performance and test methods.

1. SFRMs are randomly selected for testing from bags bearing the applicable classification
marking of UL or another testing and inspecting agency acceptable to authorities having
jurisdiction.

2. Testing is performed on specimens of SFRMs that comply with laboratory testing

requirements specified in Part2 and are otherwise identical to installed fire-resistive
materials, including application of accelerant, sealers, topcoats, tamping, troweling, rolling,
and water overspray, if any of these are used in final application.

3. Testing is performed on specimens whose application the independent testing and
inspecting agency witnessed during preparation and conditioning. Include in test reports a
full description of preparation and conditioning of laboratory test specimens.

SPRAYED FIRE-RESISTIVE MATERIALS
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Compatibility and Adhesion Testing: Engage a qualified testing and inspecting agency to test for
compliance with requirements for specified performance and test methods.

1. Test for bond per ASTM E 736 and requirements in UL's "Fire Resistance Directory” for
coating materials. Provide bond strength indicated in referenced fire-resistance design, but
not less than minimum specified in Part 2.

2. Verify that manufacturer, through its own laboratory testing or field experience, has not found
primers or coatings to be incompatible with SFRM.

Fire-Test-Response Characteristics: Provide SFRM with the fire-test-response characteristics
indicated, as determined by testing identical products per test method indicated below by UL or
another testing and inspecting agency acceptable to authorities having jurisdiction. Identify bags
containing SFRM with appropriate markings of applicable testing and inspecting agency.

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance
Directory" acceptable to authorities having jurisdiction, for SFRM serving as direct-applied
protection tested per ASTM E 119.

2. Surface-Burning Characteristics: ASTM E 84.

Provide products containing no detectable asbestos as determined according to the method
specified in 40 CFR 763, Subpart E, Appendix E, Section 1, "Polarized Light Microscopy."

Mockup: Apply mockup to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

1. Extent of Mockups: One of each type of condition to receive application for each product
indicated.
2. Approved mockups may become part of the completed Work if undisturbed at time of

Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination." Review methods and procedures
related to SFRM including, but not limited to, the following:

1. Review products, exposure conditions, design ratings, restrained and unrestrained
conditions, calculations, densities, thicknesses, bond strengths, and other performance
requirements.

2. Review and finalize construction schedule and verify sequencing and coordination
requirements.

3. Review weather predictions, ambient conditions, and proposed temporary protections for
SFRM during and after installation.

4, Review surface conditions and preparations.

5. Review field quality-control testing procedures.

DELIVERY, STORAGE, AND HANDLING

Deliver products to Project site in original, unopened packages with intact and legible
manufacturers’ labels identifying product and manufacturer, date of manufacture, shelf life if
applicable, and fire-resistance ratings applicable to Project.

Use materials with limited shelf life within period indicated. Remove from Project site and discard
materials whose shelf life has expired.

Store materials inside, under cover, and aboveground; keep dry until ready for use. Remove from
Project site and discard wet or deteriorated materials.
SPRAYED FIRE-RESISTIVE MATERIALS
07811-3
Addendum No. 01 - April 21, 2006



1.7

1.8

1.9

San Antonio International Airport Expansion
Project 10, Volume 7 — Garage Foundations, Structure and Systems

PROJECT CONDITIONS

Environmental Limitations: Do not apply SFRM when ambient or substrate temperature is
40 deg F (4 deg C) or lower unless temporary protection and heat are provided to maintain
temperature at or above this level for 24 hours before, during, and for 24 hours after product
application.

Ventilation: Ventilate building spaces during and after application of SFRM. Use natural means or,
if they are inadequate, forced-air circulation until fire-resistive material dries thoroughly.

COORDINATION

Sequence and coordinate application of SFRM with other related work specified in other Sections
to comply with the following requirements:

1. Provide temporary enclosure as required to confine spraying operations and protect the
environment.
2. Provide temporary enclosures for applications to prevent deterioration of fire-resistive

material due to exposure to weather and to unfavorable ambient conditions for humidity,
temperature, and ventilation.

3. Avoid unnecessary exposure of fire-resistive material to abrasion and other damage likely to
occur during construction operations subsequent to its application.
4, Do not apply fire-resistive material to metal roof deck substrates until concrete topping, if

any, has been completed. For metal roof decks without concrete topping, do not apply fire-
resistive material to metal roof deck substrates until roofing has been completed; prohibit
roof traffic during application and drying of fire-resistive material.

5. Do not apply fire-resistive material to metal floor deck substrates until concrete topping has
been completed.

6. Do not begin applying fire-resistive material until clips, hangers, supports, sleeves, and other
items penetrating fire protection are in place.

7. Defer installing ducts, piping, and other items that would interfere with applying fire-resistive
material until application of fire protection is completed.

8. Do not install enclosing or concealing construction until after fire-resistive material has been

applied, inspected, and tested and corrections have been made to defective applications.
WARRANTY
Special Warranty: Manufacturer's standard form, signed by Contractor and by Installer, in which

manufacturer agrees to repair or replace SFRMs that fail in materials or workmanship within
specified warranty period.

1. Failures include, but are not limited to, the following:
a. Cracking, flaking, spalling, or eroding in excess of specified requirements; peeling; or
delaminating of SFRM from substrates.
b. Not covered under the warranty are failures due to damage by occupants and

Owner's maintenance personnel, exposure to environmental conditions other than
those investigated and approved during fire-response testing, and other causes not
reasonably foreseeable under conditions of normal use.

2. Warranty Period: Two years from date of Substantial Completion.

SPRAYED FIRE-RESISTIVE MATERIALS
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PART 2 - PRODUCTS

21

2.2

A.

B.

A.

B.

C.

D.

EXPOSED INTUMESCENT MASTIC FIRE-RESISTIVE COATINGS

Available Products: Subject to compliance with requirements, products that may be incorporated
into the Work include, but are not limited to, the following:

1. Fire-Resistive, Non-Water-Based, Intumescent Mastic Coating Material:

a. Albi Manufacturing, Division of StanChem Inc.; Albi Clad 800.

b. Carboline Company, Fireproofing Products Div.; Nullifire System E.

C. Carboline Company, Fireproofing Products Div.; Nullifire S605 and topcoat
provided by manufacturer of basecoat.

d. Isolatek International Corp.; Cafco SprayFilm-SF Il Basecoat and topcoat
recommended by manufacturer of basecoat.

e. Nu-Chem, Inc., Thermo-Sorb and topcoat provided by manufacturer of
basecoat.

Color and Gloss: As selected by Architect from manufacturer's full range.

AUXILIARY FIRE-RESISTIVE MATERIALS

General: Provide auxiliary fire-resistive materials that are compatible with SFRM and substrates
and are approved by UL or another testing and inspecting agency acceptable to authorities having

jurisdiction for use in fire-resistance designs indicated.

Substrate Primers: For use on each substrate and with each sprayed fire-resistive product, provide
primer that complies with one or more of the following requirements:

1. Primer's bond strength complies with requirements specified in UL's "Fire Resistance
Directory" for coating materials based on a series of bond tests per ASTM E 736.
2. Primer is identical to those used in assemblies tested for fire-test-response characteristics of

SFRM per ASTM E 119 by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction.

Adhesive for Bonding Fire-Resistive Material: Product approved by manufacturer of SFRM.

Topcoat: Type recommended in writing by manufacturer of each SFRM for application over
exposed SFRM.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements
for substrates and other conditions affecting performance of work. A substrate is in satisfactory
condition if it complies with the following:

1. Substrates comply with requirements in the Section where the substrate and related
materials and construction are specified.
2. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose

scale, incompatible primers, incompatible paints, incompatible encapsulants, or other foreign
substances capable of impairing bond of fire-resistive materials with substrates under
conditions of normal use or fire exposure.

SPRAYED FIRE-RESISTIVE MATERIALS
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3. Objects penetrating fire-resistive material, including clips, hangers, support sleeves, and
similar items, are securely attached to substrates.
4. Substrates are not obstructed by ducts, piping, equipment, and other suspended

construction that will interfere with applying fire-resistive material.

Conduct tests according to fire-resistive material manufacturer's written recommendations to verify
that substrates are free of substances capable of interfering with bond.

Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Cover other work subject to damage from fallout or overspray of fire-resistive materials during
application.

Clean substrates of substances that could impair bond of fire-resistive material, including dirt, oil,
grease, release agents, rolling compounds, mill scale, loose scale, and incompatible primers,
paints, and encapsulants.

Prime substrates where recommended in writing by SFRM manufacturer unless compatible shop
primer has been applied and is in satisfactory condition to receive SFRM.

For exposed applications, repair substrates to remove surface imperfections that could affect
uniformity of texture and thickness in finished surface of SFRM. Remove minor projections and fill
voids that would telegraph through fire-resistive products after application.

APPLICATION, GENERAL

Comply with fire-resistive material manufacturer's written instructions for mixing materials,
application procedures, and types of equipment used to mix, convey, and spray on fire-resistive
material, as applicable to particular conditions of installation and as required to achieve fire-
resistance ratings indicated.

Apply SFRM that is identical to products tested as specified in Part 1 "Quality Assurance" Article
and substantiated by test reports, with respect to rate of application, accelerator use, sealers,
topcoats, tamping, troweling, water overspray, or other materials and procedures affecting test
results.

Install reinforcing fabric, as required, to comply with fire-resistance ratings and fire-resistive
material manufacturer's written recommendations for conditions of exposure and intended use.
Securely attach fabric to substrate in position required for support and reinforcement of fire-
resistive material. Use anchorage devices of type recommended in writing by SFRM manufacturer.
Attach accessories where indicated or required for secure attachment of fabric to substrate.

Coat substrates with bonding adhesive before applying fire-resistive material where required to
achieve fire-resistance rating or as recommended in writing by SFRM manufacturer for material
and application indicated.

Extend fire-resistive material in full thickness over entire area of each substrate to be protected.
Unless otherwise recommended in writing by SFRM manufacturer, install body of fire-resistive
covering in a single course.

Spray apply fire-resistive materials to maximum extent possible. Following the spraying operation
in each area, complete the coverage by trowel application or other placement method
recommended in writing by SFRM manufacturer.
SPRAYED FIRE-RESISTIVE MATERIALS
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For applications over encapsulant materials, including lockdown (post-removal) encapsulants,
apply SFRM that differs in color from that of encapsulant over which it is applied.

Where sealers are used, apply products that are tinted to differentiate them from SFRM over which
they are applied.

APPLICATION, EXPOSED INTUMESCENT MASTIC FIRE-RESISTIVE COATINGS

Apply exposed intumescent mastic fire-resistive coatings in thicknesses and densities not less than
those required to achieve fire-resistance ratings designated for each condition.

Apply intumescent mastic fire-resistive coating as follows:

1. Install reinforcing fabric as required to obtain designated fire-resistance rating and where
indicated.

2. Finish: Spray-textured finish with no further treatment.

3. Finish: Even, spray-textured finish produced by lightly rolling flat surfaces of fire-protected

members before fire-resistive material dries, to smooth out surface irregularities and to seal
in surface fibers.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspection and prepare reports:

1. SFRM.

Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

1. Testing and inspecting agency will interpret tests and state in each report whether tested
work complies with or deviates from requirements.

Tests and Inspections: Testing and inspecting of completed applications of SFRM shall take place
in successive stages, in areas of extent and using methods as follows. Do not proceed with
application of SFRM for the next area until test results for previously completed applications of
SFRM show compliance with requirements. Tested values must equal or exceed values indicated
and required for approved fire-resistance design.

1. Thickness for Floor, Roof, and Wall Assemblies: For each 1000-sq. ft. (93-sg. m) area, or
partial area, on each floor, from the average of 4 measurements from a 144-sq. in. (0.093-
sg. m) sample area, with sample width of not less than 6 inches (152 mm) per ASTM E 605.

2. Density for Floors, Roofs, Walls, and Structural Frame Members: At frequency and from
sample size indicated for determining thickness of each type of construction and structural
framing member, per ASTME 605 or AWCI Technical Manual 12-A, Section 5.4.5,
"Displacement Method."

3. If testing finds applications of SFRM are not in compliance with requirements, testing and
inspecting agency will perform additional random testing to determine extent of
noncompliance.

Remove and replace applications of SFRM that do not pass tests and inspections for cohesion and
adhesion, for density, or for both and retest as specified above.

Apply additional SFRM, per manufacturer's written instructions, where test results indicate that
thickness does not comply with specified requirements, and retest as specified above.
SPRAYED FIRE-RESISTIVE MATERIALS
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CLEANING, PROTECTING, AND REPAIR

Cleaning: Immediately after completing spraying operations in each containable area of Project,
remove material overspray and fallout from surfaces of other construction and clean exposed
surfaces to remove evidence of soiling.

Protect SFRM, according to advice of product manufacturer and Installer, from damage resulting
from construction operations or other causes so fire protection will be without damage or
deterioration at time of Substantial Completion.

Coordinate application of SFRM with other construction to minimize need to cut or remove fire
protection. As installation of other construction proceeds, inspect SFRM and patch any damaged
or removed areas.

Repair or replace work that has not successfully protected steel.

END OF SECTION 07811
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SECTION 08800

GLAZING

PART 1 - GENERAL

1.1

A.

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 1
Specification Sections, apply to this Section.

SUMMARY

This Section includes glazing for the following products and applications, including those specified
in other Sections where glazing requirements are specified by reference to this Section:

1. Doors.

2. Glazed curtain walls.

3. Glazed entrances and storefronts.
DEFINITIONS

Manufacturer: A firm that produces primary glass or fabricated glass as defined in referenced
glazing publications.

Glass Thicknesses: Indicated by thickness designations in millimeters according to ASTM C 1036

Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a
specified gas.

Deterioration of Coated Glass: Defects developed from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning coated glass contrary to manufacturer's written instructions. Defects include peeling,
cracking, and other indications of deterioration in metallic coating.

Deterioration of Insulating Glass: Failure of the hermetic seal under normal use that is attributed to
the manufacturing process and not to causes other than glass breakage and practices for
maintaining and cleaning insulating glass contrary to manufacturer's written instructions. Evidence
of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass.

Deterioration of Laminated Glass: Defects developed from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning laminated glass contrary to manufacturer's written instructions. Defects include edge
separation, delamination materially obstructing vision through glass, and blemishes exceeding
those allowed by referenced laminated-glass standard.

PERFORMANCE REQUIREMENTS

General: Provide glazing systems capable of withstanding normal thermal movement and wind
and impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: defective manufacture, fabrication, and installation; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects in construction.

Glass Design: Glass thicknesses indicated are minimums and are for detailing only. Confirm glass
thicknesses by analyzing Project loads and in-service conditions. Provide glass lites for various
GLAZING
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size openings in nominal thicknesses indicated, but not less than thicknesses and in strengths
(annealed or heat treated) required to meet or exceed the following criteria:

1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300,
according to the following requirements:

a. Specified Design Wind Loads: As indicated on structural drawings, but not less than
wind loads applicable to Project as required by ASCE 7 "Minimum Design Loads for
Buildings and Other Structures": Section 6.0 "Wind Loads".

b. Probability of Breakage for Vertical Glazing: 8 lites per 1000 for lites set vertically or
not more than 15 degrees off vertical and under wind action.

1) Load Duration: 60 seconds or less.

C. Maximum Lateral Deflection: For the following types of glass supported on all four
edges, provide thickness required that limits center deflection at design wind pressure
to 1/50 times the short side length or 1 inch, whichever is less.

1) For monolithic-glass lites heat treated to resist wind loads.
2) For insulating glass.

d. Minimum Glass Thickness for Exterior Lites: Not less than 6 mm.

Thermal Movements: Provide glazing that allows for thermal movements resulting from the
following maximum change (range) in ambient and surface temperatures acting on glass framing
members and glazing components. Base engineering calculation on surface temperatures of
materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.

Thermal and Optical Performance Properties: Provide glass with performance properties specified
based on manufacturer's published test data, as determined according to procedures indicated
below:

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
2. For laminated-glass lites, properties are based on products of construction indicated.
3. For insulating-glass units, properties are based on units with lites 6 mm thick and a nominal

1/2-inch- wide interspace.
SUBMITTALS
Product Data: For each glass product and glazing material indicated.
Samples: For the following products, in the form of 12-inch- square Samples for glass and of 12-
inch- long Samples for sealants. Install sealant Samples between two strips of material
representative in color of the adjoining framing system.
Samples: For the following products, in the form of 12-inch- square Samples for glass.
Coated vision glass.
Each type of spandrel glass.

Insulating glass for each designation indicated.
For each color (except black) of exposed glazing sealant indicated.

el
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Glazing Schedule: Use same designations indicated on Drawings for glazed openings in preparing
a schedule listing glass types and thicknesses for each size opening and location.

Product Certificates: Signed by manufacturers of glass and glazing products certifying that
products furnished comply with requirements.

1. For solar-control low-e-coated glass, provide documentation demonstrating that
manufacturer of coated glass is certified by coating manufacturer.

Qualification Data: For firms and persons specified in "Quality Assurance" Article to demonstrate
their capabilities and experience. Include lists of completed projects with project names and
addresses, names and addresses of architects and owners, and other information specified.

Preconstruction Adhesion and Compatibility Test Report: From glazing sealant manufacturer
indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and
for compatibility with glass and other glazing materials.

Product Test Reports: From a qualified testing agency indicating the following products comply
with requirements, based on comprehensive testing of current products:

Coated float glass.
Insulating glass.
Glazing sealants.
Glazing gaskets.

El

Warranties: Special warranties specified in this Section.
QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed glazing similar in material,
design, and extent to that indicated for Project and whose work has resulted in construction with a
record of successful in-service performance.

Source Limitations for Glass: Obtain the following through one source from a single manufacturer
for each glass type: clear float glass, coated float glass, laminated glass and insulating glass.

Source Limitations for Glazing Accessories: Obtain glazing accessories from one source for each
product and installation method indicated.

Glass Product Testing: Obtain glass test results for product test reports in "Submittals” Article from
a qualified testing agency based on testing glass products.

1. Glass Testing Agency Qualifications: An independent testing agency with the experience
and capability to conduct the testing indicated, as documented according to ASTM E 548.

Elastomeric Glazing Sealant Product Testing: Obtain sealant test results for product test reports in
"Submittals" Article from a qualified testing agency based on testing current sealant formulations
within a 36-month period.

1. Testing will not be required if elastomeric glazing sealant manufacturers submit data based
on previous testing of current sealant products for adhesion to, and compatibility with,
glazing materials matching those submitted.

Safety Glazing Products: Comply with testing requirements in 16 CFR 1201 and ANSI 797.1.
GLAZING
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1. Subject to compliance with requirements, obtain safety glazing products permanently
marked with certification label of the Safety Glazing Certification Council or another
certification agency acceptable to authorities having jurisdiction.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2
articles for glazing lites more than 9 sq. ft. (0.84 sg. m) in exposed surface area of one side,
provide glazing products that comply with Category Il materials, for lites 9 sq. ft. (0.84 sg. m)
or less in exposed surface area of one side, provide glazing products that comply with
Category | or Il materials, except for hazardous locations where Category Il materials are
required by 16 CFR 1201 and regulations of authorities having jurisdiction.

Glazing Publications: Comply with published recommendations of glass product manufacturers
and organizations below, unless more stringent requirements are indicated. Refer to these
publications for glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications: GANA Laminated Division's "Laminated Glass Design Guide"
and GANA's "Glazing Manual."

2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "Glazing Guidelines for Sealed
Insulating Glass Units."

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one
component lite of units with appropriate certification label of the following inspecting and testing
agency:

1. Insulating Glass Certification Council.

Mockups: Before glazing, build mockups for each glass product indicated below to verify selections
made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and
execution. Build mockups to comply with the following requirements, using materials indicated for
the completed Work:

1. Build mockups in the location and of the size indicated or, if not indicated, as directed by
Design/Build Architect.
2. Build mockups with the following kinds of glass to match glazing systems required for

Project, including typical lite size, framing systems, and glazing methods:

Heat-strengthened coated glass.
Fully tempered glass.

Each type of spandrel glass.
Laminated glass.

Coated insulating glass.

P20 T

3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

4, Obtain Architect's approval of mockups before starting fabrication.

5. Maintain mockups during construction in an undisturbed condition as a standard for judging
the completed Work.

6. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Meetings."

DELIVERY, STORAGE, AND HANDLING

GLAZING
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Protect glazing materials according to manufacturer's written instructions and as needed to prevent
damage to glass and glazing materials from condensation, temperature changes, direct exposure
to sun, or other causes.

For insulating-glass units that will be exposed to substantial altitude changes, comply with
insulating-glass manufacturer's written recommendations for venting and sealing to avoid hermetic
seal ruptures.

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature
conditions are outside limits permitted by glazing material manufacturers and when glazing channel
substrates are wet from rain, frost, condensation, or other causes.

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by glazing sealant manufacturer or below 40 deg F.

WARRANTY

General Warranty: Special warranties specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents and shall be in addition
to, and run concurrent with, other warranties made by Contractor under requirements of the
Contract Documents.

Manufacturer's Special Warranty on Coated-Glass Products: Written warranty, made out to Owner
and signed by coated-glass manufacturer agreeing to furnish replacements for those coated-glass
units that deteriorate as defined in "Definitions" Article, f.0.b. the nearest shipping point to Project
site, within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.

Manufacturer's Special Warranty on Laminated Glass: Manufacturer's standard form, made out to
Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units that
deteriorate as defined in "Definitions" Article, f.0.b. the nearest shipping point to Project site, within
specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion

Manufacturer's Special Warranty on Insulating Glass: Written warranty, made out to Owner and
signed by insulating-glass manufacturer agreeing to furnish replacements for insulating-glass units
that deteriorate as defined in "Definitions" Article, f.0.b. the nearest shipping point to Project site,
within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

B.

PRODUCTS AND MANUFACTURERS

Available Products: Subject to compliance with requirements, products that may be incorporated
into the Work include, but are not limited to, products specified.

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, manufacturers
specified.

GLAZING
08800-5
Addendum No. 01 - April 21, 2006



2.2

2.3

2.4

2.5

San Antonio International Airport Expansion
Project 10, Volume 7 — Garage Foundations, Structure and Systems

PRIMARY FLOAT GLASS

Float Glass: ASTM C 1036, Type | (transparent glass, flat), Quality g3 (glazing select); class as
indicated in schedules at the end of Part 3.

HEAT-TREATED FLOAT GLASS

Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to
bottom edge of glass as installed, unless otherwise indicated.

Heat-Treated Float Glass: ASTM C 1048; Type | (transparent glass, flat); Quality g3 (glazing
select); class, kind, and condition as indicated in schedules at the end of Part 3.

COATED FLOAT GLASS

General: Provide coated glass complying with requirements indicated in this Article and in
schedules at the end of Part 3.

1. Provide Kind FT (fully tempered) coated float glass where coated glass is indicated.

Coated Spandrel Float Glass: Float glass complying with requirements specified in monolithic
glass schedules at the end of Part 3 and the following:

1. Fallout Resistance: Provide spandrel units identical to those passing the fallout-resistance
test for spandrel glass specified in ASTM C 1048.
2. Factory apply manufacturer's standard opacifier of the following material to coated second

surface of lites, with resulting products complying with GTA 89-1-6.
a. Manufacturer's standard opacifier material.

Laminated Glass: ASTM C 1172, and complying with other requirements specified and with the
following:

1. Interlayer: Polyvinyl butyral or cured resin of thickness indicated with a proven record of no
tendency to bubble, discolor, or lose physical and mechanical properties after laminating
glass lites and installation.

a. For polyvinyl butyral interlayers, laminate lites in autoclave with heat plus pressure.
b. For cured-resin interlayers, laminate lites with laminated-glass manufacturer's
standard cast-in-place and cured-transparent-resin interlayer.

2. Laminating Process: Fabricate laminated glass to produce glass free of foreign substances
and air or glass pockets.

INSULATING GLASS

Insulating-Glass Units: Preassembled units consisting of sealed lites of glass separated by a
dehydrated interspace, and complying with ASTM E 774 for Class CBA units and with requirements
specified in this Article and in the Insulating-Glass Schedule at the end of Part 3.

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to
resist thermal stresses induced by differential shading of individual glass lites and to comply
with glass design requirements specified in "Performance Requirements" Article. Provide
Kind FT (fully tempered) where safety glass is indicated.
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Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated in the Insulating-Glass
Schedule at the end of Part 3 are nominal and the overall thicknesses of units are measured
perpendicularly from outer surfaces of glass lites at unit's edge.

Sealing System: Dual seal, with primary and secondary sealants as follows:

1. Manufacturer's standard sealants.

Spacer Specifications: Manufacturer's standard spacer material and construction complying with
the following requirements:

1. Aluminum with mill or clear-anodized finish.
2. Desiccant: Molecular sieve or silica gel, or blend of both.
3. Corner Construction: Manufacturer's standard corner construction.

ELASTOMERIC GLAZING SEALANTS
General: Provide products of type indicated, complying with the following requirements:

1. Compatibility: Select glazing sealants that are compatible with one another and with other
materials they will contact, including glass products, seals of insulating-glass units, and
glazing channel substrates, under conditions of service and application, as demonstrated by
sealant manufacturer based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for selecting
glazing sealants suitable for applications indicated and for conditions existing at time of
installation.

3. Colors of Exposed Glazing Sealants: As selected by Design/Build Architect from

manufacturer's full range for this characteristic.

Elastomeric Glazing Sealant Standard: Comply with ASTM C 920 and other requirements
indicated for each liquid-applied, chemically curing sealant in the Glazing Sealant Schedule at the
end of Part 3, including those referencing ASTM C 920 classifications for type, grade, class, and
uses.

1. Additional Movement Capability: Where additional movement capability is specified in the
Glazing Sealant Schedule, provide products with the capability, when tested for adhesion
and cohesion under maximum cyclic movement per ASTM C 719, to withstand the specified
percentage change in the joint width existing at time of installation and remain in compliance
with other requirements in ASTM C 920 for uses indicated.

GLAZING TAPES
Expanded Cellular Glazing Tape: Closed-cell, PVC foam tape; factory coated with adhesive on

both surfaces; packaged on rolls with release liner protecting adhesive; and complying with
AAMA 800 for the following types:

1. Type 1, for glazing applications in which tape acts as the primary sealant.
2. Type 2, for glazing applications in which tape is used in combination with a full bead of liquid
sealant.

GLAZING GASKETS

Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned gaskets of material
indicated below; complying with ASTM C 509, Type Il, black; and of profile and hardness required
to maintain watertight seal:
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Neoprene.

EPDM.

Silicone.

Thermoplastic polyolefin rubber.
Any material indicated above.

arwONE

MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.
Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

Setting Blocks: Elastomeric material with a Shore A durometer hardness of 85, plus or minus 5.

Spacers: Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required
by glass manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS

Fabricate glass and other glazing products in sizes required to glaze openings indicated for Project,
with edge and face clearances, edge and surface conditions, and bite complying with written
instructions of product manufacturer and referenced glazing standard, to comply with system
performance requirements.

Grind smooth and polish exposed glass edges.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

3.3

A.

EXAMINATION

Examine framing glazing, with Installer present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets
at corners.

2. Presence and functioning of weep system.

3. Minimum required face or edge clearances.

4, Effective sealing between joints of glass-framing members.

Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

GLAZING, GENERAL

Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other
glazing materials, unless more stringent requirements are indicated, including those in referenced
glazing publications.

GLAZING
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Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum
edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances. Adjust
as required by Project conditions during installation.

Protect glass edges from damage during handling and installation. Remove damaged glass from
Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or
other imperfections that, when installed, could weaken glass and impair performance and
appearance.

Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction sealant-substrate testing.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
Provide spacers for glass lites where the length plus width is larger than 50 inches as follows:

1. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face clearances
and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant width.
With glazing tape, use thickness slightly less than final compressed thickness of tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in
glazing channel, as recommended in writing by glass manufacturer and according to requirements
in referenced glazing publications.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
GASKET GLAZING (DRY)

Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings
exactly, with stretch allowance during installation.

Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with
joints miter cut and bonded together at corners.

Center glass lites in openings on setting blocks and press firmly against soft compression gasket
by inserting dense compression gaskets formed and installed to lock in place against faces of
removable stops. Start gasket applications at corners and work toward centers of openings.
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.
Seal gasket joints with sealant recommended by gasket manufacturer.

Install gaskets so they protrude past face of glazing stops.
SEALANT GLAZING (WET)

Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into
glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and
backings in place and in position to control depth of installed sealant relative to edge clearance for
optimum sealant performance.
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Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of
sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

PROTECTION AND CLEANING

Protect exterior glass from damage immediately after installation by attaching crossed streamers to
framing held away from glass. Do not apply markers to glass surface. Remove nonpermanent
labels, and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction operations,
including weld splatter. If, despite such protection, contaminating substances do come into contact
with glass, remove them immediately as recommended by glass manufacturer.

Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at
frequent intervals during construction, but not less than once a month, for build-up of dirt, scum,
alkaline deposits, or stains; remove as recommended by glass manufacturer.

Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way,
including natural causes, accidents, and vandalism, during construction period.

Wash glass on both exposed surfaces in each area of Project not more than four days before date
scheduled for inspections that establish date of Substantial Completion. Wash glass as
recommended by glass manufacturer.

GLASS SCHEDULE

Basis of Specification: Products of Viracon Glass are listed as the basis of this specification.

Glass Type G-01.:

1. 1" Thick Insulating Vision Glass Unit (VE1-2M) consisting of:

a. Outer Lite — 1/4” Heat-Strengthened Clear Float glass with clear VE-2M Low-E
Coating on #2 surface.

b. Spacer — 1/2" air space with manufacturer's standard clear anodized aluminum
spacer.
C. Inner Lite — 1/4” Heat-Strengthened Clear Float glass.

Glass Type G-02:
1. 1" Thick Insulating Laminated Vision Glass Unit (VE3-2M) consisting of:

a. Outer Lite — 1/4” Heat-Strengthened Clear Float glass with gray VE-2M Low-E
Coating on #2 surface.

b. Spacer — 1/2" air space with manufacturer's standard clear anodized aluminum
spacer.
C. Inner Lite — 9/16” laminated glass consisting of 1/4” Clear Float glass, .030" PVB

interlayer and 1/4” Clear Float glass.
Glass Type G-02a (Bridge Glazing):
a. Refer to Section 08801 — “Bridge Glazing”.
Glass Type G-03:
GLAZING
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1. 1-1/4” Thick Insulating Laminated Vision Glass Unit (VE1-2M) consisting of:

a. Outer Lite — 1/4" Heat-Strengthened Clear Float glass with clear VE-2m Low-E
Coating on #2 surface.

b. Spacer — 1/2” air space with manufacturer's standard clear anodized aluminum
spacer.
C. Inner Lite — 9/16” laminated glass consisting of 1/4” Clear Float glass, .030” PVB

interlayer and 1/4” Clear Float glass.
Glass Type G-04:
1. 1/4” Thick Spandrel Glass Unit consisting of:

a. 1/4”" Fully Tempered Clear Float glass with SPD/P1 V933LF Warm Gray Spandrel
Coating on #2 surface.

Glass Type G-05:

1. 1/4” Thick Vision Glass Unit consisting of:
a. 1/4” Annealed Clear Float glass.

Glass Type G-06:

1. 1/4” Thick Vision Glass Unit consisting of:

a. 1/4” Fully-Tempered Clear Float glass. Form and polish all non-captured edges per
window manufacturer’s specification.

GLAZING SEALANT SCHEDULE

Low-Modulus Nonacid-Curing Silicone Glazing Sealant GS-[#]: Where glazing sealants of this
designation are indicated, provide products complying with the following:

1. Products: Provide one of the following:

a. 790; Dow Corning.
b. Silpruf; GE Silicones.
C. 864; Pecora Corporation.

2. Type and Grade: S (single component) and NS (nonsag).

3. Class: 25.

4. Additional Movement Capability: 50 percent movement in extension and 50 percent
movement in compression for a total of 100 percent movement.

5. Use Related to Exposure: NT (nontraffic).

6. Uses Related to Glazing Substrates: M, G, A, and, as applicable to glazing substrates
indicated, O.

END OF SECTION 08800
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